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A  PATHOLOGIC  STUDY  OF  THE  LUNGS  IX  ONE  HUNDRED 
AND  FIFTY-TWO  AUTOPSY  CASES  OF  SYPHILIS* 

By  dr.  JOSe  LUI8  CARRERA. 

Pcnsionor  of  the  Spanish  Government  and  Research  Assistant  in  the  Pathological 
Laboratory  of  the  University  of  Michigan,  Ann  Arbor,  Michigan. 

(Rocoived   for   pulilifation,   NovcniLcr   19,   1919.) 

PUL:M0NARY  syphilis  still  remains  today  a  doubtful  and  lit- 
tle explored  field  for  the  medical  practitioner.  Nevertheless, 
clinical  diagnoses  of  syphilis  of  the  lungs  are  much  more  frequently 
made  than  they  are  given  a  pathologic  confirmation  at  the  autopsy 
table.  In  view  of  the  apparent  increasing  interest  among  clin- 
icians as  to  the  frequency  of  involvement  of  the  lungs  in  syphilis, 
it  is  of  the  greatest  importance  to  attack  this  problem  from  the 
standpoint  of  the  new  pathologic  criteria  set  up  by  such  investi- 
gators as  Warthin,  Fordyce,  and  others.  This  has  not  yet  been 
done;  and  the  object  of  this  paper  is  to  make  an  attempt  in  this 
direction. 

HISTORICAL    SURVEY    OF    PULMOXARY    SYPHILIS 

Morgagni  stated  that  the  lungs  were  frequently  injured  by  the 
lues  venerea.  Syphilis  of  the  lungs  as  a  distinct  affection,  how- 
ever, was  first  mentioned  by  Zaclig,  in  a  paper  published  in  Jena 
in  1797.  Following  this,  the  main  publications  upon  pulmonary 
syphilis  before  1900  Avere  those  of  Bayle  (1810-12),  Muuk  (1841), 
Guitrac  (1877),  Negri  (1868),  Huchard  (1873),  Frey  (1876),  De 
Bonilla  (1876);  Poggio,  Porter,  Samid  and  Nogueire  in  1877;  Lan- 
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Cfreaux  (1S78),  Ilanup,  i^acharjiss.  Snjhr,  l\n\i  t  "s\  idiilitic  lihro- 
sis")  before  1890,  and  Foulard  in  1803. 

The  tliajrnosis  of  syphilis  of  the  liiii«rs  nuule  by  thcso  writers, 
the  oltler  ones,  as  well  as  the  most  rei-tMit.  will  not  survive  any 
critical  examination.  Tulnrculosis,  hrown  induration  of  the  Innjjs 
(once  rejrarded  as  a  synhilitii-  lesion),  chronic  lyniplian«;itis  (which 
Cornil  considered  to  !>«'  syphilitic).  «jani;rcnc  aiul  otiici-  conditiniis 
were  confused  with  luetic  lesions.  The  dia«riiosis  rested  either 
upon  the  macroscopic  apj)earances  alone,  or  upon  the  fact  that  the 
pulm<»nary  condition  occurred  in  a  person  affected  with  lues.  J  i 
otlier  cases  pross  mistakes  of  dia«i:nosis  were  made,  the  conditions 
described  were  (piite  e\idciitly  other  than  syphilis.  Amon*;  the 
cases  of  this  class  may  he  incut ioiied  those  of  ntdnilus,  W'ilks, 
Beliii,  Chrosfck,  liandohr,  and  four  of  ihe  live  cases  rt'poiifd  by 
Tiffatij/. 

Of  other  writinjrs  upon  pulmoMary  syphilis  may  be  mcntioin-d 
those  of  Lancrrraux,  Landrio,  Parrot,  Sclniltzlfr  and  I'ancrilius  bc- 
for  IDIK).  Marfan  in  VM)\,  IIUnsmKinn  and  KoUawa  in  IIK).").  The 
best  collective  arlirb-s  upon  the  subject  aif  those  of  Mussiii,  Ilrrx- 
hfimcr,  Jirandi uhuni  and  Flovht  mauu. 

An  amdysis  of  all  the  reported  cases  i^'i  pulnioiiaiy  syphilis 
reveals  the  followinf;  in  so  far  as  frc(|Ueiny.  t\pe  of  lesion,  in- 
ception and  pro;;rcss  of  the  alTcelion.  oeeuntiMe  ci"  <_Miiiiiiia  of  the 
lun^,  etc.,  are  concerned. 

1.  Frrquenc]!  of  i<tiphilis  of  th<  Liiiujs.  An  exaiiuMat  ion  of  the 
crdlections  and  records  (»f  i)atholoj:ical  laboratories  and  museums 
would  seem  to  show  that  pulmonary  syi)hilis  is  one  of  the  rarest 
conditions.  Accordinf;  to  Clajftor,  in  IHO')  out  of  ]:{,()()0  speci- 
mens at  the  Arnjy  Medical  Museum  in  Wasliin^loM  there  was  not  a 
single  example  of  pidmonary  syphilis.  In  IH!).')  in  ihe  pa1holo<ric 
collections  in  London  there  were  but  len  eases  plaeed  under  ihal 
label.  Neither  Ford  from  the  Massachusetts  (Jeiieral  Hospital  nor 
(flis  in  his  practice  found  a  single  case  of  pulmonary  syj)hilis.  In 
(I.fKK)  autopsies  in  Chicaifo.  liarkok  reports  but  two  cases  showinj; 
syphilitic  lesions  of  the  lunjfs.  Kollsko  of  Vieruui  saw  ouj?  hun- 
dp*d  cases  of  liin^r  syphilis  in  thousands  of  aut(»psies.  Dorsey 
found   rH»rie   in   a   series  f»f   several    hundred.      Si/nniurs   found    two 


eases  of  "chi-onic  eatarrhal  pneumonia"  due  to  syphilis  in  a  series 
of  314  autopsies  on  syphilitic  cases.  In  4270  autopsies  at  the 
Pathologic  Institute  in  Buenos  Aires  syphilis  of-  the  lungs  occurred 
extremely  rarely.  In  1911,  Stanley  found  two  cases  of  syphilitic 
pulmonary  lesions  and  one  doubtful  one  among  1,000  cases  of  pul- 
monary disease.  Chiari  observed  one  case  of  syphilitic  lesion  of 
the  lung  in  98  autop.sies  on  syphilitic  subjects.  Osier  saw  twelve 
cases  in  280  autopsies  on  syphilitics  at  the  Johns  Hopkins  Hospital. 
Peterson,  in  1893,  found  eleven  instances  of  pulmonary  syphilis 
out  of  88  cases. 

It  is  evident  that  the  incidence  of  pulmonary  syphilis  depends 
upon  the  personal  criteria  of  the  investigator,  the  year  in  which 
the  investigations  were  made,  etc.  The  multiform  variety  of  the 
lesions  of  syphilis  increase  the  difficulty  of  diagnosis;  and  these 
various  factors  explain  the  wide  differences  of  investigations,  as 
shown  by  61  cases  (onlj^  one  of  which  was  gumma)  out  of  2,995  of 
Stolper,  and  the  1  out  of  1000  cases  of  Hunter,  Ehlers  and  Wires 
giving  the  lungs  the  last  place  as  the  seat  of  syphilitic  lesions; 
in  striking  contrast  to  this  view  is  the  belief  of  a  modern  writer, 
Rossle,  that  syphilis  of  the  lungs  is  at  least  as  frequent  as  syphilis 
of  the  liver. 

If  we  were  to  accept  the  statements  of  the  clinical  men,  there 
would  be  found  to  be  an  astonishingly  large  number  of  cases  diag- 
nosed as  syphilis  of  the  lung  and  the  tendency  to  make  clinical 
diagnoses  of  pulmonary  syphilis  seems  to  be  increasing.  Undoubt- 
edly many  of  these  cases  Avere  given  such  a  diagnosis  upon  insuffi- 
cient grounds,  and  some  writers  have  exaggerated  the  clinical  fre- 
quency of  pulmonary  involvement  in  syphilis.  In  four  years  serv- 
ice under  Doctor  Azua  of  Madrid,  I  did  not  see  a  single  case  of 
pulmonary  involvement  that  could  be  ascribed  to  syphilis  out  of 
some  hundreds  of  syphilitics.  I  am  inclined  to  agree  with 
Dieulaffo)/  that  the  clinical  diagnosis  of  syphilis  is  largely  de- 
pendent upon  the  power  of  intuition  possessed  by  the  practitioner. 
Stengel  also  has  stated,  to  the  same  effect,  that  the  discrepancies 
as  to  the  incidence  of  pulmonary  syphilis  are  dependent  upon 
conditions  appertaining  to  the  investigator;  the  pathologist  finds 
it  more  rarclv  Ili;in  the  clinician;  the  diagnosis  of  syphilis  is  more 


ejisy  mill  certain  at  tlio  autopsy.  XcviMtlu'loss.  ;is  Florkt  nuinn 
Raj's,  there  is  no  jjooil  reason  why  the  lunirs  sh(tuhl  not  he  iiltnckoil 
by  lues  as  frecjuently  as  any  other  part  of  the  hody.  In  more 
reeent  eases  x-ray  examinations  have  "riven  more  assur;iiut'  to  the 
ilia^rnosis.  As  far  as  inci«lenee  aeeordin*;  to  sex  is  eoneerntul,  all 
writers,  as  is  lojrieal.  ajjree  that  pnlnionary  syphilis  is  more  fre- 
(pient  in  men  than  in  wonuMi.  just  as  they  iill  say  tlial  cliMJcal 
syphilis  is  more  fretjuently  found  in  the  male  sex. 

2.  Types  of  Vulmonarn  Sjiphilis  Accordiin/  tit  the  Authors. — Two 
types  of  lesion,  the  jrumma  anil  fibrosis,  are  the  ehief  conditions 
tlesi'rihed  by  the  authors,  but  very  different  eoneeptioiis  of  these 
conditions  exist  amony:  them.  Some  authors,  as  Coniil,  lU-nied 
the  occurrence  of  pulmonary  jrumnia  ;  others,  as  Linjiudu,  describe 
not  less  than  seven  different  kinds  of  syphilis  of  the  liin!.'.  Dlntlaf- 
foy  regarded  as  syi>hilitic  a  br(»iicho|)iit'Uiiiunia.  cavilary  form, 
fibrosis  with  bronchial  dilatation,  and  two  related  forms,  ^rann^i-eiif 
and  syi)hilitie  pneumopathy,  coincident  \\itli  ])uliiioiiai'y  tubercu- 
losis. To  the  two  nuiin  types  of  lesion,  the  v;uMinia  and  fibrosis, 
accepted  by  Mauriac,  Orth  added  an  ulcerative  and  indurative 
(sclerotic)  form.  Srumann  addetl  a  "dilTuse  foiin;"  Fiuit  nhd  a 
"catarrhal  form;"  Oslrr,  Lanccrmiir  and  Aufrtcht  accejit  the 
two  main  types,  but  the  last-named  rejrards  the  fibrosis  as  a  pneu- 
monia and  subdivides  it  into  "interstitial"  and  "  pannchynuitous" 
forms. 

More  recently  new  conceptions  jia\e  arisen,  as  shown  by  llie 
terminolojry  ai)plied  to  the  desi^rnation  of  the  syphilitic  lesions. 
For  example.  lifilhf  says  that  tracheobronchitis  and  profound  syph- 
ilis are  the  main  forms  of  j)ulmonaiy  syphilis;  the  lesions  woidd 
consist  of  ((Uinnia  or  localized  ot-  difTuse  exudative  lesions,  leading; 
to  fibrosis.  Arteritis  would  always  accompany  these  processes. 
As  to  the  so-called  "syphilitic  phthisis,"  recent  aiilliors  as  Mor- 
ris and  liosslr  accept  it,  the  latter  ^ivin^'  as  a  frei|ueiii  lindin;.' 
a  type  of  pneinnonia  resenddini.'  the  syphilitic  "white  |)neMnioiiia" 
of  the  newborn. 

All  of  these  classifications  with  varying;  terminolo;ry  arc.  .save 
rare  exceptions,  but  mere  words,  and  we  must  at;ree  with  Wart h in 
that  our  knowledge  of  lunjr  syphilis  is  very  incomplete.  We  are 
still  as  in  the  time  of  VnnrritiuK,  or  bnf  little  more  advanced.     Said 


Pancritius,  "Syphilis  of  the  lung  consists  in  a  swelling,  thiekeniiig. 
hypertrophy,  hyperplasia  of  the  interstitial,  interalveolar,  peri- 
bronchial tissues  of  the  lung." 

3.  Spirochetes  in  Lung  Tissue. — The  spirochete  pallida  has  been 
found  in  the  lung  of  congenital  syphilitics  by  many  workers,  and 
is  a  matter  of  routine  pathologic  demonstration ;  but,  as  far  as  I 
know,  the  only  positive  findings  of  spirochetes  in  the  lung- 
tissue  of  acquired  syphilitics  are  those  of  Koch,  Schmorl  and  Warthin. 
The  finding  by  Buchanan  of  spirochetes  in  the  sputum  of  a  case 
of  pulmonary  syphilis  is  questionable.  , 

4.  Inception  of  Pulmonary  Syphilis. — Dunn  of  Amsterdam  first 
described  pulmonary  syphilis  precox;  and  many  papers  have  since 
been  written  upon  this  from  the  clinical  side  {Schnitzler,  Schirren, 
Rothschild,  Givyn,  Chantemesse,  etc.).  AYhile  these  writers  have  dis- 
cussed the  early  symptoms  and  x-ray  findings  of  pulmonary  con- 
ditions in  the  second  stage  of  syphilis,  no  autopsy  studies  have 
been  discoverable.  Stanley  says  that  in  the  first  stages  of  lung 
syphilis  there  is  a  diffuse  mediastinitis,  with  intense  cell  prolifera- 
tion filling  the  alveoli,  and  infiltrating  the  septa,  peribronchial  and 
perivascular  tissues,  with  epithelial  desquamation,  giving  a  gelat- 
inous appearance  to  the  portion  of  lung  involved ;  in  other  words, 
the  lesion  is  a  syphilitic  acute  interstitial  pneumonia.  In  general 
the  opinion  of  writers  upon  this  subject  is  represented  by  Rossle  who 
says  that  the  early  stages  of  the  lesion  are  unknown. 

5.  Gumma  of  the  Lung. — The  reported  case  of  pulmonary  gumma 
in  the  literature  show  an  evolution  from  purely  gross  diagnostic 
points  to  more  detailed  microscopic  descriptions.  Ranvier,  Budd, 
Dumoulin,  Wilks,  Spencer,  Wells,  Hutchinson,  Jackson,  Lehert,  IIow- 
itz,  Becker,  Hertz,  Karnhach,  and  Nachs  recorded  observations  on 
lung  syphilis  with  descriptions  of  the  gross  pathologic  anatomy  of 
the  gumma.  Cornil,  Ranvier,  Wagner,  and  Pidoux  attempted  to 
differentiate  macroscopically  between  syphilis  and  tuberculosis  of 
the  lungs.  But  undoubtedly  many  of  the  diagnoses  of  gumma  based 
upon  macroscopic  criteria  were  incorrect;  as  for  example  Hiller's 
finding  of  9  cases  of  gumma  of  the  lungs  in  87  cases  of  syphilis. 

Lancereaux  regarded  the  multiplicity,  size,  grayish  color,  irregu- 
lar form,  firm  consistency  (slightly  elastic),  and  the  inclusion  of 
the  gumma  in  an  indurated  area  poor  in  vessels,  as  diagnostic 
criteria.     He  accepted  also  the  possibility  of  expulsion  of  a  gumma 


per  vomica.  In  Mninidir's  i-asc  the  diai^'iutsis  was  matlf  Ity  Muhis- 
srz  on  the  jrrttuiul  of  rolltM'tioiis  of  small  (.'oils  as  in  «;uiiinias  of  the 
<»tluT  orsrans.  Pitulaffoy  rt'fiTs  to  a  case  in  wiiich  many  nodules 
were  seattered  throufrli  a  vrry  hard  tissue.  Schut:  describes  a 
ease  with  caseation:  and  Ilenop  eases  of  perihronehial  and  sub- 
pleural  caseations,  with  increase  of  connective  tissue  and  narrow- 
injr  of  the  bronchi.  In  liamJohr's  case  syphilitic  pneumonic  in- 
filtration and  caseation  were  present;  he  calls  attention  to  the  end- 
arl«'ritis.  the  vascularization  and  |ileur;il  infiltration.  I'drlinitff 
described  the  infiltration  as  made  up  of  s|>indle  and  loiiiul  cells 
without  tfiant  cells,  the  perivascular  pioccss  beiu}.;  the  chief  feature. 
.S'ichoUon  found  calcification  but  no  caseation.  In  Sdlomoti's  case 
the  elastic  tissue  of  the  lunir  supported  the  sclerojrinunuito\is  tissues. 
Accordinj?  to  ShiiHju,  Stiirrh,  and  liobinsoii  the  arterial  lesions  form 
the  chief  features  for  the  diajrnosis.  While  almost  all  of  the  writers 
mentioned,  as  well  as  llerxhcimcr  and  liohcr,  found  a  fibrosis,  Sliituju 
observed  some  of  tlie  lesions  in  his  ca.se  without   tliis  leaetiou.     Iliiit- 

semaitn  accepts  the  occun-'-n. t'  rcffre-ssive  chan},'«'s,   while   Ihrkir 

denies  them. 

Of  the  more  recent  writers,  o^ihr  describes  the  jrunnnatous  lesions 
as  showiu};  minute  jnitehes  of  caseous  necrosis  in  the  nei^rhborhood 
of  a  ve.ssel  showin«r  arteritis.  Later  there  is  a  capsule  formed,  and 
at  the  same  tinu'  the  i)neum<uiic  process  develoi)s.  Miei'oscopic 
examination  shows  the  absence  of  fibrous  connective  tissue  at  the 
periphery,  with  an  infiltration  of  i-ound  cells  and  an  acti\i'  pro- 
liferation. Within  tlie  al\.M»li  a  cubical  e|)illielium  is  i'oi-iiicd  with- 
out any  {fiant  cells.  When  \i\i\\\\.  cells  are  present  Ilic.\-  arc  dif- 
f«Tent  from  those  fouiul  in  tuberculosis.  Tanaka  and  I'ni'nui  ^nvc 
the  most  modern  description  of  tin*  pulmonary  jrnmnia.  empliasi/- 
inif  the  presence  of  the  plasnui  cell  in  lli(>  active  lesions.  All  of 
the  recent  writers  admit  the  possibility  of  caseation  of  the  f;tnnma, 
and  some  of  them,  as  Marshall,  accept  the  possibility  of  its  evacua- 
ti»»n  throu{;h  the  bronchi.  Clajftor  states  that  the  maci()scoj)ic  ap- 
j>earances  of  the  f^umma  vary  with  the  sta^re  of  its  development; 
it  may  be  a  jrelatiinnis  mass  or  nodide  of  a  f^rayish  white  <!olor,  or 
yellow,  or  red,  surrounded  by  a  nn)re  or  less  well-defined  capsule 
formed  after  inflammatory  chanjjes. 

The  tfreat  majority  of  the  description  of  pulmonary  ptimmas  were 
eoneorncd   oidy   with   the   fjross   a|)pearance.      'I'lic   niieroscopic   dc- 
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is  just  l)i-KiiiiiinK  to  il<Ki''U'ial<. 


IX    Osr    Ili'XDkUk  Aso   Firrv-Two   Autopsy 
Cases  or  SvriiiLis. 


Fig.    3.  —  l-'iilly   developed   cascatiiig   guiiiin.-i   f>t    liiiiK,    sliowing   tlu-    tlircc   zones. 


J  ri**^-v.i.- 
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Kig     4.  — Fully   developed    cawaiing   Riimma    of   lung   nhowing   the    three   zont-s.    the    ptriphcra 


Iv    w.ll    i,..Trkr<l. 
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scriptions,  as  a  rule,  mention  the  three  zones  of  central  dej^enera- 
tion,  a  caseation,  an  intermediate  one  of  neoformation,  and  an  outer 
one  of  transition  or  infiltration.  It  is  a  very  .striking  fact  that 
in  the  majority  of  cases  described  microscopically  the  gumma  is 
found  in  combination  with  an  interstitial  fibrosis  or  sclerosis;  there 
is  an  accompanying  arteritis,  a  peripheral  infiltration  of  round  cells 
and  plasma  cells,  with  a .  preservation  of  the  yelloAV  elastic  fibers 
in  the  central  zone  of  caseation.  Giant  cells  are  usually  few.  Of 
the  macroscopic  descriptions  many  are  not  sufficiently  defined  to 
permit  any  distinction  being  made  between  the  tubercle  and  gumma. 
Some  of  the  points  emphasized  by  the  authors  as  characteristic 
are  the  multiple  occurrence  of  the  gumma,  its  subpleural  or  peri- 
bronchial situation,  the  congestion  zone  about  it,  the  concomitant 
pleural  thickening,  and  the  extraordinary  cicatrization  of  the  lesion. 

6.  Location  of  the  Gumma.— Hyde  says  that  a  gumma  never  ap- 
pears at  the  apices  of  the  lungs.  Tanaka,  however,  admits  such 
a  possibility,  although  the  great  majority  do  not  appear  there. 
Kaposi,  Brandenlurg  and  Rolleston  state  that  the  gummatous  lesions 
are  chiefly  peribronchial  and  subpleural;  Fowler,  on  the  contrary, 
describes  them  as  in  the  substance  of  the  lung.  All  of  the  writers 
agree  that  the  right  lung  is  more  frequently  affected  {Grandidier, 
Hirsch,  Sacharjiss,  Pancritius,  Pavlinoff,  Cube,  Salterthwaite,  Carlier, 
etc.).  Rossle  states  that  the  upper  or  lower  lobes  are  usually  in- 
volved, while  others  {Grandidier,  Cube,  Aufrecht)  have  found  the 
middle  lobe  also  involved. 

7.  Gumma  in  Congenital  Sijphilis  of  the  Lung.—^^lany  writers  have 
described  gummatous  lesions  in  the  lungs  of  congenital  syphilitics 
{Apert,  Zuher,  Martinean,  Depaid,  Wagner,  Lancereaux,  etc.). 
There  may  be  a  combination  with  white  pneumonia,  peribronchial 
sclerosis,  or  even  with  tuberculosis.  Cases  showing  all  three  of 
these  combinations  occur  in  the  material  of  the  Pathological  Labora- 

■  tory  of  the  University  of  Michigan. 

8.  Diffuse  Syphilitic  Pneumonia.— The  literature  shows  a  great 
deal  of  discussion  over  the  so-called  lobular  syphilitic  pneumonia 
of  the  adult.  Some  of  the  cases  were  examples  of  syphilitic  infec- 
tion extending  from  the  liver  lesions  {Bruhl,  Galvagni,  Dclcpinc). 
The  lesions  of  the  lungs,  as  described,  resembled  those  of  congenital 
syphilitic  pneumonia.  Virchow  was  unable  to  differentiate  such  a 
syphilitic   pncMunoiiifi,   and  the   majority   of  writers   have   followed 


his  (lictuin.  (idinbrini,  iiui/ii.  aiul  ittlu-rs  n.Lrjird  it  ;is  a  siiiipK'  piieii- 
inoiiia.  On  the  other  liaiul.  ycunuinii  iwcoptod  the  cxistoiioe  of  a 
speoifif  j)iuniinonia.  and  di'Sfribcil  it  us  havinf;  an  aculc  catarrhal 
or  croupous  fonn.  atypical  in  dcveloimiont  and  yicldint;  id  the 
treatment  «>f  syi>hilis.  Iiohinson  also  accepts  this  1yi)e  of  ]ineu- 
monia.  and  Fowhr  deserihes  it  as  a  caseous  area  ineludin<r  many 
round  cells. 

Councilnuin  thinks  tlic  syphilitic  pi-occss  opens  the  way  for  some 
other  infection.  Tanahn  denies  the  existence  of  a  speeilie  s.\philitic 
pneumonia.  Sokohwsh!/  says  that  in  many  cases  a  j)neumonia  due 
to  a  ditTerent  cause  is  added  to  the  pulmonary  process.  Birch-IIiracJi- 
feJd,  liollet,  Orth,  Darl(}son  and  Ktiufiminn  likewise  assert  that  there 
is  not  a  jirimary  syphilitic  jmeumonia.  Adnmi  admits  the  possibility 
of  a  combined  pneumonia  and  pidmonary  syphilis. 

Amon<r  the  descriptions  <riven  by  various  authors  of  combine(l 
syphilis  and  jineumonia  is  that  of  Couticllnidn,  who  describes  hya- 
line chan«res  in  the  capillary  vessels,  distended  alveoli,  atrophic 
alveolar  walls  and  fibrin  formal  ion.  obliteralion  of  Ihc  caiiillary 
lumina.  new-formed  connective  tissue  around  the  bronchi  and  ar- 
teries, caseous  depreneration.  and  ullimalely  fibrosis  and  sclerosis. 
fJummas  may  be  present.  Patiiiu  accepts  this  type  of  pneumonia,  but 
rejrards  it  as  a  chronic  process;  when  acute  he  considers  it  to  be 
due  to  .some  other  cau.se.  Witherspoou  describes  a  form  with  con- 
nective tissue  chanjres,  intense  cellular  proliferation  fiUiufj:  the 
alveoli,  with  infiltration  of  the  alveolar  sejita,  {peribronchial  and 
perivascular  tissues.  The  macroscopic;  appcai-anccs  of  this  foiiii 
of  syphilitic  pneumonia  are  desciilird  by  Massia.  as  foHows:  the 
luufr  has  a  gelatinous  asjjcct  with  one  of  the  lobes  hard,  heavy, 
airless,  pray  or  prayish  red  in  color.  Kilhr,  who  was  the  first 
to  describe  this  pelatinous  a|)pearance.  admitted  that  it  could  be 
produced  by  an  interstitial  infiltration  of  the  alveolai-  walls,  or 
by  a  desquamative  catarrhal  process;  the  first  he  regarded  as 
syphilitic,  the  second  form  as  due  to  an  added  infecfi(ni.  There 
can  be  little  doid)t.  I  think,  that  some  of  these  cases,  as  well  as 
those  of  Diculfiffoij,  liajjwond  and  Kirchhrini  are  in  no  wise  different 
from  ordinary  pneumonias.  Likewise,  the  descriptions  piven  by 
liobfrt.son  and  Aufrrrht  of  esj)e<'ial  types  of  cells,  pi«rmented  piant 
cells,  etc.,  apj)ly  to  many  early  forms  of  i)neuiiionia,  and  are  not 
typical  of  syphilis. 

10 


Carbera:     a  Pathologic  Study  of  the  Lungs 

I.N      OSE      lIUNtREP     and      f"lFTV-TWO     AUTOFSl 

Casks   of    Syphilis. 


A.M.  JorR.   Sypii.,   IV.  Xo.  1. 


^^"^^ 


\ 


iwiiiR   tlic    liyicnropiii 


ciil)Oi(lal   1  |Mili<.'liliii 


0.  Syphilitic  Caseous  Pneumonia. — Soiuo  aiitliDi-s  -ro  much  t'artluM-. 
and  assort  the  existence  of  a  typieal  syphilitic  caseous  pMcuinonia. 
(Fournier).  {Councihnan  saw  a  case  of  this  kind  in  which  caseous 
pneumonia  with  (h'sijuainated  epithelium  and  ncciuiic  cells  was 
associated  with  liyaline  dc«;encration  of  the  alveoli  and  endarteritis. 
At  the  present  time  the  majority  of  writers  deny  the  existence  of 
a  syphilitic  lesion  of  this  type  {Ilochsinf/t  r.  S(tloinon,  lirrirl,  Orfh, 
TifJatiy  and  Jlert:). 

10.  Li/niphane/itis  Sifphilitiin. — !Many  wiiters  jiave  rcfjarded  lym- 
phan<;itis  of  the  inn}?  as  syphilitic  in  type,  as  seen  hy  Weber.  Hiinse- 
tnann,  however,  demonstrated  the  occui-reucc  of  this  lesion  in  non- 
syphilitic  cases.  It  may  he  in  some  cases  a  syi)hilitic  lesion,  h'iis- 
sle  recently  has  calh'd  attention  to  the  possihility  of  confusion  of 
this  type  of  lesion  with  the  so-called  syphilitic  pneumonia. 

11.  Muscle  Cirrhosis. — lirown  hidunifion. — New  foninilinn  of  Mus- 
cle.— Virchow  called  attention  to  tin-  fact  that  hrown  induration 
of  the  lunps  occurs  in  syi)hili1ics.  and  he  thoufrht  the  comlition 
mijrht  he  due  to  .syphilis.  The  so-called  "muskuliire  cin-hose"  or 
"carnification"  of  the  luufx  of  the  rjerman  writci-s  falls  in  this  class. 
In  these  conditions  the  alveolar  walls  are  thickened,  and  some 
writers  helieve  that  there  is  a  new  formation  of  smooth  muscle. 
Kaufmann  sjiw  ea.ses  which  he  atti-ihutcd  to  sypiiilis;  /iriihJ  demon- 
strated that  it  occurs  in  nonsyphililic  ea.ses;  and  Duvidson  thinks 
that  the  muskuliire  cirrhosis  is  the  result  of  pulmonary  contrestion 
and  not  due  to  .syphilis.  Tauaka  emphasizes  the  m  \v  formation  of 
smooth  muscle  fihers  near  the  middle  divisions  of  llie  hronchi,  sui'- 
roundiuf;  the  hronchi  and  the  alveoli,  and  extendin«;  into  llieir 
lumina.  and  tendinj;  to  the  hardcnin<;  of  the  luntr  tissue,  evenlu- 
ally  pulmonary  sclerosis.  liiis.sle  says  that  in  one  tyjx'  of  syphilitic 
pneumonia  this  new  formation  of  smooth  mus(de  is  ty|)ieal  (mus- 
cular cirrhosis),  extendiiiir  into  the  aheoljii-  walls  and  snli|>leni-al 
tissues.  Stiihr  finds  smooth  mus<'le  (ihei's  noi-mally  thi'ou^diout  the 
lung  trahecuhe,  hut  not  in  the  alveolar  walls  falthou};!!  j)re.sent 
here  in  the  rei)tilian  lun<r;,  so  that  the  appearance  of  this  mus- 
cle in  patholof^ic  conditions  is  due  to  a  hypeiMropliy  lA'  i)ree\istinf; 
fihers.  and  not  to  a  new  format if)n.  Massia,  I'atino,  and  tin'  ma- 
jority of  writers  a[)parently  helieve  in  a  new  formation  of  mus- 
cle in  the  i)eril)ronchial.  interalveolar  and  j)erivascular  tissues,  aris- 
injf  either  from  the   hromdiial   muscle  or  from   that   of  the   hyi)er- 
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trophic  blood  vessel  walls.  In  the  latter  case  it  may  have  no  con- 
nection with  syphilis. 

12,  Chronic  Interstitial  Pneumonia. — Sclerosis. — As  Patino  has 
very  well  stated,  syphilis  is  a  disease  of  chronic  evolution  and  in- 
flammatory reaction,  with  a  tendency  to  the  new  formation  of  con- 
nective tissue,  particularly  in  relation  to  its  effects  upon  the  lungs. 
Delafield,  in  his  text-book  says  that  syphilis  can  be  marked  in  the 
lung  as  a  diffuse  formation  of  fibrous  connective  tissue.  Even  in 
the  time  oi  Lancereaux  syphilitic  scars  of  the  lung  were  accepted. 
La'ennec  in  his  "Traite  de  la  Auscultation"  gave  a  number  of  such 
cases.  Andral,  Lancereaux,  Greenfield,  Goivers  (this  case,  in  my 
opinion  is  one  of  tuberculosis,  as  showm  by  the  drawings),  and 
Green  presented  cases  of  this  kind.  In  Green's  case  the  fibroid 
formation  began  around  the  blood  vessels,  the  vascularity  of  the 
tissues  distinguishing  it  from  tuberculosis.  Pye-Smith  described 
a  case  in  which  contraction  of  the  bronchi  was  present ;  and  Mahomed 
published  two  cases  with  small  cell  growth  and  fibrosis;  and  con- 
cluded that  many  undiagnosed  cases  might  present  the  same  picture. 
Osier  thought  that  fibrous  syphilitic  bronchitis  might  be  an  exten- 
sion from  the  pleura.  Weher  reported  two  cases  in  which  both 
lungs  were  fibrosed.  Stanley,  in  one  of  his  cases  described  such 
a  fibrosis  without  concomitant  large  gummas  as  in  his  other  case. 
Such  forms  of  pulmonary  sclerosis  have  received  many  names : 
Neumann  called  it  chronic  interstitial  pneumonia ;  Mauriac,  sclerosis 
of  the  lung;  Orth,  indurative  pneumonia;  Carlier,  hyperplastic  sclero- 
sis; Fraenkel,  diffuse  induration.  Virchow  denied  that  such  fibro- 
sis could  be  ascribed  to  syphilis.  Ziegler  thought  that  a  part  of 
such  conditions  might  be  due  to  syphilis,  the  remainder  to  other 
causes.    This  is  the  prevailing  view. 

Henske  Sforza  said  that  this  pneumonia  could  have  a  lobar  form, 
but  such  observation  has  not  yet  been  recorded.  Massia  described 
the  lung  of  interstitial  pneumonia  as  showing  a  fine  network  of 
sclerotic  tissue,  creaking  under  the  knife,  and  most  prominent  in 
the  middle  lobe  in  the  interlobular  trabeculae.  Hansemann  describes 
as  typical  the  ray-like  arrangement  of  the  fibers.  Councilman  agreed 
with  Neumann  as  to  the  form  of  the  "poumon  lohule"  of  the  latter 
author.  Lord  states  positivelj-  that  the  picture  of  these  forms  of 
pulmonary  fibrosis  is  not  typical  of  syphilis.  The  characteristic 
conditions   that    have   been   described   as   typical    are,   as   follows : 
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Fig.  7. — Active  sy|  hilitic  pcriltroncliitis  an<I  iiitrrstiiial  piu'iiinoiiia.  Markid  liyprrplasia 
of  the  primitive  lyinnli  nodr*.  «litTiisc  pl.-isnia  cell  iiihltraliim  ami  lilirnl'laslic  priilifiiatii)ii. 
Spaces  lined  with  cul.>ui(!al  ipiilu-lium. 


yj.hiliiic    mfillralioin  ami   proliferation*   in   bronchial   wall. 


a  diffuse  infiltration  localized  in  the  middle  portion  of  the  lung, 
red-yellow  in  color,  of  varying  shades,  smooth,  uniform,  airless, 
compact,  or  nodular  with  sclerosis  of  the  bronchi,  which  may  be 
dilated;  the  sclerotic  tissue  radiates  from  the  hilum  or  from  the 
pleura,  and  can  extend  to  the  farthest  zones  of  the  lungs;  it  can 
form  septa  of  the  3rd  and  4th  order,  giving  to  the  lung  a  lobulated 
aspect ;  the  sclerosis  is  produced  by  a  connective  tissue  which  com- 
presses the  alveoli.  Round  and  plasma  cells,  endarteritis,  and 
perhaps  pigmented  phagocytes  complete  the  picture ;  around  the 
bronchi  and  vessels  the  thickening  is  constantly  found;  and  in  some 
places  the  alveolar  walls  are  thickened.  The  elastic  tissue  is  very 
well  preserved,  and  new  muscle  fibers  can  be  formed  along  the 
vessels  and  in  the  middle  part  of  the  bronchi.  All  writers  agree 
that  the  bundles  of  connective  tissue  radiate  from  the  pleura,  in 
many  cases  crossing  the  lung  from  side  to  side. 

Pye-Smith  regards  peribronchial  gummas  or  plaques  as  the  start- 
ing-point of  the  process,  and  the  bronchiectasis  as  a  result.  In 
Mahomed's  case  the  remains  of  a  syphilitic  infiltration  could  be 
seen;  giant  cells  were  present.  Also  in  Rolleston's  case  it  was 
easy  to  demonstrate  that  the  gumma  was  the  first  step  in  the  proc- 
ess and  Flockemann  says  that  this  is  always  the  case.  The  scar 
tissue  can  be  in  isolated  patches,  or  generalized  in  extensive  areas, 
or  diffuse.  In  many  cases,  as  in  Storch's  the  pulmonary  cirrhosis 
alone  is  evident;  in  other  cases,  as  in  Petersen's  gummas  are  pres- 
ent also. 

Rossle  has  lately  asserted  that  the  characteristic  changes  in 
chronic  interstitial  pneumonia  are  peribronchitis  and  periangitis, 
thickening  of  the  alveolar  walls,  increase  of  pigmentation,  and 
new  formation  of  a  network  of  connective  tissue.  The  lesion  af- 
fects chiefly  the  lower  lobes;  beneath  the  epithelium  there  is  a 
new  formation  of  connective  tissue;  bronchitis  with  bronchiectasis 
is  present ;  no  secondary  collapse  of  the  lung  takes  place.  lie 
affirms  that  the  early  stages  of  the  lesion  are  imperfectly  known 
(in  my  opinion  the  picture  he  gives  of  such  early  stages  is  more 
like  that  of  early  tubercle  than  of  gummatous  infiltration).  Ros- 
sle admits  the  possibility  of  a  macroscopical  recognition  of  the 
process,  because  the  bronchi  appear  as  white  points;  the  bronchial 
nodes  have  a  cornified  aspect  typical  of  syiihilis,  with  hyaline 
thickening.     The  i)leura  may  be  smooth,  or  Ihiekened,  the  infill ra- 
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tion  is  most  markoil  al)out  tho  broiu'lii,  vessels  and  iiiterloltular 
septa.  In  its  early  stages  this  interstitial  process  is  recognized 
with  great  difficulty.  Some  writers  believe  that  the  eailiest  stage 
is  a  perilympliangitis.  as  in  IlaiiKinn's  ease,  in  which  tlic  hniphatie 
cords  were  thickened  with  jierivascular  new  formation  of  connec- 
tive ti.ssue  which  later  would  result  in  .sclerosis.  It  is  known  that 
the  sclerosis  is  often  preceded  by  gummatous  infiltration  and  sub- 
sequent cicatrization.  Stanlcif  says  there  are  two  kinds  of  pulmo- 
nary sclerosis,  one  in  wliich  the  increase  of  connective  tissue  takes 
place  in  the  alveolar  walls,  with  miliary  gummas,  and  elastic  pro- 
liferation forming  a  thick  nd  work  about  the  bronchi  and  pleural 
vessels:  in  the  second  f<«rm  the  lung  is  conlractcd.  misshapen,  with- 
out visible  gummas. 

I  must  remark  here  that  the  writers  mentioned  above  do  not  dif- 
ferentiate these  lesions  from  those  of  tuberculosis  or  anthracosis 
on  a  basis  corresponding  to  our  actual  knowledge  of  syphilis. 
Finally,  we  may  consider  the  "gray  induration"  of  Massia,  in  which 
were  pigmented  macrophages  (Mosuy),  epithelioid  and  giant  cells  of 
the  type  regarded  by  Nicohi.t  and  Favre  as  not  tuberculous  in  type. 
Other  writers  have  noted  the  finding  of  pigmented  phagocytes,  but 
that  is  possible  in  different  pulmonary  processes. 

13.  Syphilitic  Phthisis. — There  has  been  much  discussion  over 
the  existence  of  a  so-called  syphilitic  phthisis;  the  earlier  authors 
considered  this  the  only  type  of  syphilitic  lesion  of  the  lungs. 
Hoffmann  was  the  first  observer;  with  his  findings  agreed  Lagnean, 
Ricorrl,  Graves  and  McCarthey.  Astruc,  Sauvayr  and  Moryagni  ad- 
vanced the  possibility  that  the  lesions  of  syphilis  would  prepare 
the  way  for  tuberculosis,  and  in  this  way  they  explained  many  of  the 
cases.  ^lany  authors,  as  Sokolowsky,  agree  that  many  of  the  supposed 
cases  of  .syphilitic  phthisis  are  in  reality  tuberculosis.  Other 
writers  (Rollet,  Stoiccscu,  Ilansemann  and  Cuhr)  admit  the  possi- 
bility of  a  .sclerotic  syphilitic  tissue  with  cavern  formation,  and  have 
described  cases  of  this  kind.  The  pathology  of  syphilitic  phthisis 
would  consist  of  peribronchial  fibrosis,  emphysema,  fibroid  bands, 
bronchial  dilatation,  and  formation  of  cavities  oj)ening  into  the 
bronchi.  JJilhr  described  a  case  showing  such  findings.  Osier 
and  Gibson  state  that  bronchiectatic  cavities  may  be  associated 
with  a  syphilitic  fjncnmonic  process,  and  that  a  lung  may  be  ex- 
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Fig.   9. — Perivascular   syphilitic    fibrosis  and   infiltrations   in   lung. 

epithelium. 


Fig.   10. — Nearly  completely  obliterated  bronchiole  due  to  syphilitic  plasma  cell  infiltrations  and 
fibrosis.     Heavy  anthracosis  in  the  neighboring  connective  tissue. 


cavateil  by  n  l»rom-hial  dilatation  in  tlio  same  way  as  ooeurs  from 
an  aneurysm. 

Ganjrrene  of  the  lun«r  has  also  been  attributed  \o  syjiliilis.  Cas- 
tex  has  published  eases;  the  endarteritis  may  be  taken  as  a  eause 
of  the  fran*jrene. 

14.  Bronchial  Lesions. — The  oeeurrence  of  sypliilitie  lesions  (thick- 
eninjr)  of  the  bronehi  has  been  emphasized  by  many  writers  {Lnn- 
cereaur,  Eirart.  MacKrnzic,  Kopp,  Fnnnkrl,  Wright,  Duplaut,  Pc- 
tersrn,  etc.).  Cotmcilnian  saw  a  subejiithelial  eonneelive  tissue  in- 
crea.se  in  the  small  bronehi  with  an  infiltration  of  lymphoeytes 
and  plasma  cells,  the  new  formation  projecting:  into  the  lumen  as 
polypoid  formations  rich  in  blood  vessels.  !Many  writ •  is  liiive  as- 
eribed  a  syphilitic  ori^'in  to  bronchiectasis  {Bullrirh.  (InitrH:, 
BroiicJiut).  Corner  found  nine  cases  of  bronchiectasis  in  iy()  cases 
of  syphilis.  lie  attributes  the  condition  to  the  retraction  of  the 
lunpr  tissue  resultinfr  from  the  sclerosis,  h'iisslr  affirms  that  syph- 
ilitic bronchiectasis  is  the  most  fre<|uent  form  known;  associated 
with  the  bronchiectasis  there  would  be  found  11h>  remains  of  the 
syphilitic  infiltration  without  giant  cells.  The  anthraeotic  con- 
dition of  the  lung  he  considers  of  great  importance.  Patina  found 
pla.sma  cells  in  the  connective  tissue  of  one  case,  also  the  cuboidal 
cells  emphasized  by  Tripicr,  with  endarteritis  and  periarteritis. 
Similar  infiltrations  were  found  by  DcUpine  in  one  case.  In 
BerifVs  cases  there  is  an  ea.sy  confusion  with  tuberculosis;  this 
he  recognized  himself.  Undoubtedly  some  of  the  cases  reported  are 
those  of  congenital  syphilis  of  the  lung,  although  appearing  in 
adults.  From  tuberculosis  the  diagnosis  is  made  possible  when  mil- 
iary gummas  are  present  with  a  syphilitic  infiltration  (liossle). 

15.  Cuhoiflal  Alveolar  Epithelium  in  Si/philis. — The  alveolar  epi- 
thelium in  pnlmoriai'y  fibrosis  or  s(  Icrosis  often  appears  as  ciiljoidal, 
or  even  low  eolinnnar,  gland-like  <'clls.  Tliis  has  Im-i'ii  iioti-d  by  nmiiy 
ob.s<TV«'rs  (Btrid,  Putsch,  Tripicr,  Farn,  (laicictz,  etc.j.  Tripi(r 
thought  they  were  characteristic  of  syphilis.  Favre  saw  them  lining 
cavities  in  two  cases  of  i)ulmonary  syj)hilis;  he  did  not  consider 
them  as  representing  any  regeneration  of  the  alveolar  ei)ithelium. 
(iawifiz  saw  them  in  the  lung  of  congenital  syphilis.  Massia  found 
these  alveolar  new  formations  in  sclerotic  tissue  of  the  syphilitic 
bronchiectasis.  Such  epithelial  new  formation  may  be  massive  in 
character,  even  so  large  as  to  ff)rm  new  lung  tissue  in  cases  of  white 

18 


pneumonia  {Rohin,  Lorain,  Malassez  and  Vierling).  Rossle  regarded 
them  as  regenerating  epithelial  forms  in  cavities.  Tanaka  noted 
that  in  some  of  his  cases  some  alveoli  would  be-  compressed  by  the 
sclerotic  tissue  and  would  disappear ;  in  others  the  lumen  only  would 
1)6  compressed,  and  would  remain  as  a  mere  fissure  or  star-like  open- 
ing, in  which  the  epithelium  would  l^ecome  cuboidal.  Stroebe, 
Schultz  and  Spanudis  think  that  these  cells  are  fetal  rests ;  other 
writers,  as  Hochsinger,  regard  them  as  cells  separated  by  the  sclerosis. 
These  cells  are  found  in  many  different  processes  {Kockhart,  Beriel, 
Eppinger,  Rossle).  They  are  common  in  all  chronic  fibroid  pneu- 
monias, chronic  fibroid  tuberculosis,  etc.;  they  represent  regenera- 
tion or  hj'pertrophic  alveolar  epithelium,  and  have  nothing  spe- 
cifically to  do  with  sj^philis. 

16.  Syphilitic  Lesions  in  Pulmonary  Arteries. — Wai'thin  has  given 
a  recent  complete  re\iew  of  the  reported  cases  of  syphilitic  lesions 
in  the  pulmonary  arteries,  reporting  a  case  of  his  own  with  aneurysm 
of  the  artery  and  demonstration  of  spirochetes  in  the  Avail  of  the 
aneurysm.  Gumma  of  the  pulmonary  artery  has  been  reported  by 
Weber,  Wagner,  Sequiera  and  Hanforcl;  gummatous  arteritis  by 
Schwalbe,  Kasem-Beck,  Wagner  and  Quiatkowski,  and  Winternitz  and 
Schmeisser;  nongummatous  arteritis  by  Thorel,  Henschen,  Rogers, 
Dickinson,  Payne,  Wallace,  Frieclrich,  Grigorjew,  Loveland,  Brilning, 
Wagner  and  Quiatkowski,  McPheclran  and  MacKenzie,  Ribbert,  Wes- 
tenhoeffer,  and  Brooks.  Cases  of  aneurysm  of  the  pulmonary  artery 
with  suspected  syphilitic  etiology  occur  in  the  literature,  but 
Warthin's  case  is  the  first  one  in  which  this  etiology  has  been  posi- 
tively demonstrated.  Birch-Hirschfeld,  Greenfield  and  Petersen  have 
described  the  vascular  changes  in  pulmonary  syphilis  as  a  meso- 
and  endarteritis.  PavUnoff  found  vessels  with  obliterated  lumina. 
Lindwahl  gave  a  great  importance  to  the  endarteritis  of  the  small 
arteries.  Sugai  states  that  in  syphilitic  arteries  of  the  pulmonary 
vessels  the  middle  coat  is  chiefly  affected,  together  with  the  ad- 
ventitia.  Kokaiva  emphasizes  the  point  of  origin  of  every  gumma 
around  the  vessels;  he  could  see  no  difference  between  the  arterial 
changes  in  tuberculosis  and  those  in  syphilis.  Warthin's  study 
has  shown  that  syphilis  of  the  pulmonary  artery  is  essentially  a 
mesarteritis  and  periarteritis,  with  histologic  features  identical 
with  those  of  syphilitic  mesaortitis. 

19 


IS      l>!<e      IIIXPBCD   'AND      HFTY-TVVO     Al'TOrSV 

CAsrs  OF  SvriiiLis. 


'::^^::M^ 


I-ig.    11. — Syphilitic    lesions    in    small    pulmonary    artery. 


Fig     12 -ClianKc*   in    small    artery    an<l    nriKhl.orinR    linsiic    in    lypliilin   of    tlw    lunn. 


17.  Lesions  of  the  Pleura. — The  older  authoi's  believed  in  the 
existence  of  a  specific  syphilitic  pleuritis  (Lancereaux) .  (Orth, 
Hdnsemann  and  Rolleston  reported  cases  with  thickened  plenra. 
Raymond  accepted  the  existence  of  an  exudative  syphilitic  pleuritis. 
Sadoivski  saw  a  case  of  gumma  of  the  pleura;  Renbier,  Gerest  and 
Wies  observed  cases  with  pleuritis;  but  the  appearances  were  in  no 
w-ay  different  from  those  of  other  forms  of  pleurisy.  Likewise,  in 
the  cases  described  by  Massia,  Rossle  and  Sugai  no  characteristic  ap- 
pearances of  syphilis  are  recorded. 

18.  Anthracosis  and  Syphilis  of  the  Lung. — Filadoro  and  other 
writers  have  noted  the  frequency  of  excessive  anthracosis  associated 
with  lung  syphilis;  particularly  in  the  peribronchial  nodes  is  the 
anthracosis  marked.  Osier  and  Rossle  have  also  remarked  upon  the 
pigmentation  in  their  cases. 

19.  Elastic  Tissue  in  Pidmonary  Syphilis. — IMany  authors  agree  as 
to  the  persistence  or  even  increase  of  yellow  elastic  tissue  in  syph- 
ilis of  the  lung,  particularly  in  the  cases  of  syphilitic  sclerosis.  The 
increase  is  especially  marked  in  the  vessel  walls. 

20.  Syphilis  and  Tnherculosis. — The  older  writers  undoubtedly 
classed  many  cases  of  tuberculosis  as  sj'philis.  Mauriac  and  Retain 
were  the  first  to  attempt  a  differentiation,  but  the  majority  of 
writers  emphasize  the  difficulty  attending  both  macroscopic  and 
microscopic  differentiation.  Hertz's  opinion  that  the  gumma  of  the 
lung  can  not  be  diagnosed  macroscopically  still  holds  good  with  the 
majority  of  pathologists  today.  Virchow,  on  the  contrary,  said 
that  the  macroscopic  diagnosis  w^as  the  only  possible  way,  as  micro- 
scopically he  regarded  the  tubercle  and  gumma  as  having  the  same 
appearances.  Birch-Hirschfeld  declared  that  the  only  sure  method 
of  differentiating  was  the  demonstration  of  the  tubercle  bacillus. 
Other  writers  insist  upon  the  formation  of  fibrous  connective  tissue 
extending  from  the  hilum  along  the  bronchi  and  vessels  as  a  certain 
indication  of  syphilis,  {Lindwahl,  Downing).  The  fibrous  nature  of 
syphilis  is  emphasized  by  many  (Goodhalt).  The  occurrence  of  gum- 
mas around  the  main  bronchus  is  considered  by  Massia  as  an  important 
sign.  According  to  Fournier  the  characteristics  of  the  gumma  are 
their  unilateral  occurrence,  relative  scarcity,  nonconfluence,  non- 
transparency  and  elastic  consistence.  The  microscopic  differentia- 
tion according  to  Ziegler  rests  upon  the  scarcity  of  giant  cells  and 
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the  now  formation  of  bloocl  vossols  in  tlio  pcripluM-y  of  the  yfiuuma. 
AccordiniT  to  Kdufnianit  the  irninina  is  ehaiaclorizecl  by  its  non- 
calcification  anil  by  tho  pivsciu-e  of  plasma  rells.  Fowhr  observed 
calcareous  deposits  in  «runnna  of  the  hiii^'.  Slunlcn  holds  that  the 
proliferation  of  the  elastic  tissne  is  {greater  in  syphilis  than  in  tuber- 
culosis, lliinscmaini  considers  the  formation  of  <zranuhition  tissue 
as  characteristic  of  syphilis.  In  general,  the  main  points  of  dif- 
ferential  diagnosis  of  «rnnniia  and  tul>ercU',  as  ohtaiiu'd  from  the 
literature,  are  the  rieh  vascular  formation,  the  <if()upiiiLi-  in  a  mass 
rather  than  in  snudl  nodules,  the  seareity  of  j^iant  cells,  and  the 
infreipiency  of  caleifieation.  tojrether  with  the  preservation  of  the 
l^ulnionary  architecture,  in  syjthiiis. 

As  to  the  etiolo^:ie  rdatioiishiijs  of  the  two  diseases  there  is  a 
widespread  belief  that  a  syi)hililie  lesion  of  tiie  Jiniii'  i)reiiares  the 
way  for  a  tuberculous  infection,  and  aids  in  its  spi-ead.  {Brock, 
Pouer,  Potter,  etc.).  Other  writers  believe  that  a  tuberculosis  also 
acts  as  a  spur  to  syphilis  {Schnitzlcr,  Schlccht,  Gucriii,  Gougct). 
Other  writers  believe  that  this  not  infrecpient  combination  is  purely 
a  coincidence  [Baher).  Accordiufr  to  Scrgcnt  and  Rindfleisch  syph- 
ilis of  the  lung  makes  fibrous  a  secondary  tuberculosis.  Leredde  has 
more  recently  emphasized  the  importance  of  latent  pulmonary  syph- 
ilis in  causing  sclerosis  of  the  bronchi  and  thus  producing  a  pre- 
disposition to  tuberculosis.  iMany  cases  of  syphilitic  lesions  of  the 
lung  might  thus  easily  escape  elinical  detection  and  be  covered  up 
by  a  tuberculosis. 

21.  (riant  Cells  in  Sijpliilis. — ]\Iueh  discussion  has  centered  about 
the  importance  of  giant  cells  as  diagnostic  factors  betw^een  syphilis 
and  tuberculosis,  ;^^any  writers  have  noted  their  occurrence  in 
their  ca.ses  {Tanaka,  Askanazy,  Scheih,  I'dlino,  lUuh)  ;  othci-s  liave 
not  iSufjni)  ;  and  other  writers  say  that  true  giant  cells  do  not 
oceur  in  the  syphilitic  lesion,  but  only  false  giant  cells.  lUnnn- 
(jarten  considered  the  presence  of  giant  (;ells  as  meaning  always 
tuberculosis,  while  Ilaiisc  says  they  are  always  present  in  the  lesions 
of  syphilis.  Today  the  majority  of  writers  agree  that  they  occur 
in  both  diseases,  although  usually  more  abundantly  in  tuberculous 
processes;  and  that  there  is  no  difference  at  all  in  these  cells  as 
found  in  bf)th  conditions. 
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Fig.     1.1-    I    I   ■     -  ;       ':-    "f    the    lung    wilh    irregiila: 

infiltration.      In   this    lung    every    stage   between    these    snia 
gummas   was   found. 


I'l   fatches   of   plasma  cell 
iltrations   and    fully    developed      ^ 


Fig.    14. — Plasma   cell   inliltrations   and    librosis   in   active   syphilis    of    the    lung. 


n.    RESl'LTS    OF    TIIK    STIOY    OF    THE    Ll'XGS    IN'    152    AlTOl'SY    CASKS    OP 

SYPHILIS 

From  the  above  study  of  the  literature  it  ^vill  be  seen  there 
is  very  little  that  is  definitely  known  about  syphilis  of  the  lung, 
aside  from  the  relatively  infrecjuent  eases  of  pidmonary  «i:unuuii.  AVe 
know  today  from  the  work  of  Warthin  that  the  jruninia  is  a  icla- 
tively  rare  lesion  of  syphilis,  and  that  the  esst'iili.il  ]iatli()l()<j:y  of 
syphilis,  as  it  afFeets  the  eentral  nervous  system.  h(>art.  aoita.  liver, 
panereas.  adrenals,  testis  and  other  orp:ans,  is  a  mild  inllaminatory 
proeess  eharaeterized  by  lymphocyte  and  plasma-eell  infiltrations, 
leadinjr  eventually  to  fibrosis  and  atrojihy.  Sueh  modern  patholofjic 
criteria,  tojrethcr  with  intensive  search  for  the  Splrochftc  pallida, 
have  not  yet  been  ai)plied  to  the  problems  of  i)ulmonary  syphilis. 
Undoubtedly  the  difficulties  attendiufr  the  study  of  syphilitic 
changes  in  the  lungs  are  greater  than  in  the  case  of  other  organs, 
owing  to  their  peculiar  structure  and  the  great  frequency  of  other 
pathologic  processes  that  may  obscure  the  syphilitic  process. 
The  mo.st  logical  way  of  getting  at  the  matter,  it  would  seem,  would 
be  to  study  thoroughly  microscopically  the  lungs  taken  at  autopsy 
from  syphilitic  cases.  This  has  not  yet  been  done,  and  we  do  not 
know  to  what  extent  the  lung  shares  in  the  minute  inflammatory 
changes  that  occur  in  the  other  organs  in  every  case  of  syphilis  ex- 
amined. At  Professor  Warthin's  suggestion  I  have  undertaken  such 
a  study  of  the  lung  in  known  cases  of  syphilis.  One  hundred  and 
fifty-two  cases  Avere  .selected  from  the  autopsy  material  of  the  Path- 
ological Laboratory  of  the  University  of  Michigan  in  which  an  un- 
doubted diagnosis  of  syphilis  had  been  made  from  the  presence  of 
specific  .syphilitic  lesions  in  other  organs  and  tissues.  These  cases 
included  (about  one-third)  those  that  had  been  clinically  diagnosed 
as  syphilitics  before  death,  including  paretics,  tabetics,  aortic 
aneurysms,  syphilitic  myocarditis,  aortitis,  hepatic  syphilis,  gum- 
mas of  brain,  lungs,  liver,  bones,  skin  and  testis,  salvarsan  poison- 
ing (5  cases),  and  other  clinical  forms  of  syphilis.  The  remain- 
ing cases  were  those  in  which  a  clinical  diagnosis  of  syphilis  had 
not  been  entertained  in  connection  with  the  patient's  terminal  af- 
fection. In  these  the  diagnosis  of  syphilis  rests  ui)on  anatomic 
signs  of  syphilis  alone,  or  upon  a  eomt)ination  of  analoniic  lesions 
,,.,,)  til..  ,l,.ni<.T,.ii;.tir,i.  of  the  .spirochete. 
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The  material  was,  for  the  greater  part,  formol  fixed,  paraffin  im- 
bedded, aud  stained  with  various  stains,  chiefly  hematoxylin  and 
eosin,  Weigert's  elastic  tissue  method,  Kresylecht-violett,  Van 
Gieson's  and  the  Levaditi  method.  Blocks  were  taken  from  the  two 
lungs  and  from  different  portions  of  the  lobes;  but  even  with  this 
work  the  amount  of  lung  tissue  examined  is  relatively  very  small. 
Negative  findings  can  not,  therefore,  be  taken  as  absolutely  indica- 
tive of  all  parts  of  the  lung,  inasmuch  as  the  areas  of  active 
lesions  of  syphilis  may  be  sharply  localized  in  certain  portions, 
and  may  be  entirely  missed.  Our  experience  in  searching  for  active 
areas  in  such  organs  as  the  heart  and  aorta  has  taught  us  that  in 
some  cases  it  becomes  necessary  to  take  many  blocks  of  tissue  and 
cut  many  thousands  of  sections  before  active  lesions  are  found. 
Much  more  necessary  is  this  with  the  Levaditi  method  in  the  search 
for  spirochetes.  So  time-consuming  is  this  that  I  was  able  to 
apply  it  to  ten  cases  only,  making  four  blocks  of  each  case  and 
cutting  the  sections  at  eight  different  depths.  Negative  results 
under  such  conditions  may  be  wholly  the  result  of  the  inadequate 
search. 

As  the  result  of  this  study  I  found  in  12  cases  out  of  the  152 
histologic  changes  in  the  lungs  that  I  regard  as  undoubted  syph- 
ilitic lesions,  as  follows: 

1.  Gumma  of  the  Lung 

2.  Syphilitic  Peribronchitis  with  Arteritis 

3.  Syphilitic  Fibrosis  with  Arteritis 

4.  Syphilitic  Arteritis 

Total 


These  diagnoses  were  made  upon  the  modern  histologic  criteria 
for  syphilitic  lesions  as  given  in  the  Harvey  Lectures  for  1915  and 
1918  by  Fordyce  and  Warthin  respectively. 

Gumma  of  the  Lung. — In  one  case  the  diagnosis  of  pulmonary 
gumma  was  made  macroscopically  by  Warthin  at  the  autopsy  table 
and  confirmed  microscopically.  There  were  pleural  adhesions, 
some  fluid  in  the  cavity,  and  a  number  of  pigmented  nodules  under 
the  pleura.    Both  miliary  noncaseating  and  larger  caseous  gummas 
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were  foiiiul  tlirou«rliout  the  luuLrs.  Mieroseopically,  the  easeous 
^uininas  showed  three  distinet  ZDiies.  a  central  easeous  area,  nn  in- 
ternieiliate  fihrous  zone  with  many  new  blood  vessels,  and  an  (Uiter 
vaseular,  infdtratod  zone  rieh  in  jdasnia  cells  and  lyniidioeytes. 
In  some  of  the  jrummas  the  outer  zone  is  vciy  Inuad  and  diffuse, 
disappearinj?  frradually  in  the  thickened  walls  of  the  hurdcrin^'  al- 
veoli, while  others  have  a  nioie  discrete  border,  hut  ue\-er  as 
sharply  eireumserihed  as  the  edije  of  a  lultcrcle.  The  lunir  tissu(> 
at  the  periphery  of  the  jrumnni  is  compressed  and  pushed  away,  hut 
does  not  show  any  especial  eharaeteristies.  Karely  do  the  <rummas 
touch  eaeli  other  and  form  a  continuous  mass;  they  do  not  become 
conlhient  as  do  miliary  tubercles.  Tlie  tissues  surrouiulinj;  the 
smaller  {rummas  often  show  a  hca\y  deposit  of  anthracotic  ))i«rment. 
The  central  caseous  zone  pi-i'st-nts  the  ajipearance  of  a  coarsely 
i:ranular  caseation  in  whicdi  few  nuclei  in  varyiupj  stages  of  karyor- 
rhexis  ai-e  seen.  The  outlines  of  ca])illaries  cojitaininj:  blood  cells 
and  fibrin  can  still  be  made  out.  Tlici'c  is  no  libriii  picsciitcd 
in  the  caseous  area  except  in  these  vessels,  in  contrast  to  the 
fdirin  threads  so  abundantly  found  in  the  easeous  centers  of  tuber- 
cles. The  intermediate  libi-ous  zone  is  made  uj)  eitlier  of  young 
fibrous  tissue  or  an  older,  more  hyaline  form,  but  never  dis- 
tinctly ejiitrielioid,  as  in  the  tubercle.  l-^ibroblasts  appear,  and 
trreat  mnnbers  of  angioblasts  in  the  form  of  cords  or  young  ca|)il- 
laries  containing  blood  cells.  This  zone  usually  shows  many 
plasma  cells  and  lympliocytes.  and  these  inci-ease  in  innnbei-  in  the 
outer  infiltrated  zone,  which  may  ai)pe;;r  to  l»e  made  up  almost  en- 
tirely of  plasma  cells,  but  capillai-y  i)roliferalion  and  increase 
of  stroma  can  always  be  made  out  in  this  zone.  The  larger  blood 
vessels  in  part  show  the  picture  of  syphilitic  endarteritis,  par- 
ticularly when  the  vessels  api)ear  to  be  the  starting  ])lace  of  the 
gummatous  process.  Other  vessels  show  hyaline  change.  ]\Iany 
very  small  infiltrations  of  lymphocytes  and  i)lasma  cells,  with  oc- 
casional endothelioid  cells  occur.  There  max-  be  \eiy  y(»ung  miliary 
gummas  or  simple  syphilitic  lesi(»ns.  In  some  cases  it  is  very 
difTicult  to  diffi'rentiate  these,  when  taken  alone,  fnun  liyper|tlas1ic, 
rudimentary  lymph  nodes  or  young  tubei-cles.  Jn  some  cases  it 
may  be  impossible  to  do  this,  as  other  writers  have  affirmed,  and 
the  diagnosis  rests  uj)on  the  more  completely  developed  lesion. 
As  such  lesions  will  nearly  always  be  found  in  connection  with  the 
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younger  ones,  there  will  practically  never  be  any  difficulty  in  mak- 
ing a  differential  diagnosis  of  syphilis.  Giant  cells  exactly  like 
those  of  tubercles,  with  peripherally  arranged  nuclei  were  present 
in  this  case,  but  not  so  numerous  as  is  usual  in  tuberculosis. 

The  gumma,  even  the  youngest  form,  is  essentially  a  vascular 
lesion,  built  up  largely  of  angioblastic  proliferations  infiltrated 
with  plasma  cells  and  histogenetic  lymphocytes.  As  the  new  formed 
vascular  tissue  develops,  its  vessels  in  part  become  obliterated  or 
thrombosed,  the  connective  tissue  more  hyaline,  the  cellular  infil- 
tration less,  and  at  last  the  older  central  part  caseates  or  becomes 
fibroid.  Typical  changes  appear  in  the  medium  and  larger  vessels  of 
the  part,  proliferation  of  the  external  and  internal  coats,  degenerative 
changes  in  the  intima  and  middle  coats,  with  plasma  cell  infiltration. 

In  the  caseous  area  the  alveolar  structure  may  at  times  be  pre- 
served ;  yellow  elastic  tissue  is  usualh'  present,  both  of  the  alveolar 
wall  and  of  the  blood  vessel  walls,  although  its  amount  may  be  re- 
duced. At  the  periphery  the  amount  of  elastic  tissue  may  be  in- 
creased in  places,  in  others  it  may  disappear;  the  fibers  may  be 
short  and  thick  as  in  degenerating  elastic  tissue.  In  some  gummas 
the  elastic  tissue  may  disappear  entirely  in  the  caseous  zone,  and 
no  elastic  tissue  appears  in  the  new  formed  vessels.  Around  some 
vessels  the  elastic  tissue  appears  degenerated,  forming  irregular 
masses  staining  poorly.  In  some  of  these  areas  there  is  a  pro- 
liferation of  spindle  cells  infiltrated  Avith  small  cells.  In  general 
the  elastic  tissue  is  better  preserved  than  in  tuberculosis.  Some  ves- 
sels show  a  collagenous  degeneration.  The  epithelial  proliferation 
in  the  alveoli  described  by  some  authors  was  not  present  in  my  case. 
A  striking  difference  from  tuberculosis  is  shown  in  the  gradual 
transition  of  the  lesion  to  the  neighboring  tissues.  The  scars  of  the 
healed  gummas  are  very  characteristic.  They  are  never  round,  but 
have  an  irregular  form  with  extensive  ramifications,  and  are  vas- 
cularized. Around  the  borders  of  the  recent  scars  remains  of  the 
syphilitic  infiltration  may  still  show.  Staining  for  spirochetes 
negative.     Patient  had  clinical  history  of  syphilis. 

In  the  other  two  cases  of  pulmonary  gumma  the  diagnosis  was  not 
made  macroscopically,  one  of  them  showing  small  noncaseating 
gummas,  the  other  gummas  in  the  stage  of  cicatrization.  The  first 
of  these  cases  showed  the  same  microscopic  pictures  as  did  the 
smaller  gummas  in  the  ease  just  described.     Giant  cells  were  pres- 


ent.  There  was  an  extensive  zone  of  fihrtisis  heiicalh  the  i)h'uia. 
This  showed  lymphoeyte  infiltration  with  abundant  anthraeosis  and 
scattered  miliary  Lrnnmias.  The  tissue  showed  nmeh  new  formation 
of  hlood  vessels.  Zones  of  vasenlarized  fibrosis  started  beneath  the 
pleura  and  extended  throuprh  the  lunir.  In  these  eonneetive  tissue 
trabeeulte  remains  of  the  syphilitic  inlilt i-ation  aie  pi-escnt  in 
areas.  Xo  mast  eells  were  found  in  these  inlilt  rat  ions.  Yellow 
elastic  tissue  was  al>sent  in  the  fibrosis.  The  smaller  vessels  showed 
no  syphilitic  ehan«res.  Tissues  from  this  case  were  not  staineil  for 
spirochetes. 

The  third  case  of  healin<r  <rumma  coincident  with  a  hepar  lobatum 
showed  the  same  essential  histolo<ric  picture  as  in  the  first  case. 
^Masses  of  sclerotic  tissue  surroundecl  some  of  the  l)roiiehi:  this 
contains  in  many  places  remains  of  the  syphilitic  infiltration,  and 
small  nodules  of  plasma  cells  (miliary  uiimmas).  The  scar  of  the 
lar<re  healin":  gjumma  is  stellate,  sliowiny;  a  periplieral  plasma  cell 
infiltration,  vascularization  and  pinfmentation  characteristic  of  the 
frummas  in  the  other  two  cases.  Throujrh  the  scar  some  elastic 
fibers  can  be  found;  at  the  border  they  are  more  abundant  and  occur 
in  o:roups  of  fibers,  in  some  cases  preserving  the  contour  of  the  ves- 
sel wall.  The  larger  blood  vessels  show  syphilitic  arteritis.  In 
some  of  the  bronchi  surrounded  by  sclerotic  tissue  there  is  a  iiiaiked 
proliferation  of  the  bronchial  epithelium,  almost  oblitei-a1iii<i  the 
lumen.    This  case  was  not  stained  for  spii-ochetes. 

Si/pJiilitic  Fibrosis  of  the  Lung. — A  very  marked  fibrosis  was 
found  in  18  cases  out  of  the  152 ;  a  well  marked  condition  of  brown 
induration  was  found  in  43  cases;  while  an  increase  of  connective 
tissue  associated  with  chronic  passive  congestion  was  present  in 
124  cases,  or  82  per  cent.  These  findings  are  very  striking,  and 
are  in  general  accord  with  the  changes  produced  by  syj)liilis  in 
other  organs  (fibroid  licait,  arterial  sclerosis,  eliroiiic  intei-st  ilial 
pancreatitis,  chronic  fibroid  orchitis,  etc.).  'i'lie  (piestioii,  of 
course,  is  to  what  extent  this  fibrosis  is  the  i-esult  of  the  dii'ect 
localization  and  action  of  tiie  spirochetes  in  the  lung  tissues,  or 
how  much  of  it  is  purely  secondary  to  the  damaged  heart  and  its 
enfeebled  action.  Are  these  lungs  showing  an  increase  of  con- 
nective tissue  the  seat  of  a  syphilitic  inflammation,  or  is  the  fibrosis 
the  result  of  a  chronic  passive  congestion?  Are  these  lungs  jjurely 
cardiac  luntrs? 
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At  the  beginning  we  must  insist  upon  the  fact  that  the  fibrosis 
due  to  syphilis  takes  its  inception  in  a  typical  inflammatory  proc- 
ess due  to  the  local  action  of  the  spirochetes;' and  unless  this  in- 
filtration is  shown  we  can  not  make  a  positive  diagnosis  of  syphilis. 
Fibrosis  is  the  termination,  the  sequel,  of  the  syphilitic  process, 
and  it  is  only  the  active  area  of  inflammation  that  presents  spe- 
cific characters  by  which  we  can  diagnose  it  positively,  although 
certain  characteristics  of  the  syphilitic  scar  may  at  times  aid  greatly 
in  the  diagnosis.  From  the  syphilitic  inflammatory  infiltration  pro- 
ceeds a  fibrosis  which  should  extend  along  the  vessels  and  bronchi  as 
well.  The  syphilitic  process  may,  however,  be  masked  by  other 
processes   (tuberculosis,  pneumonia,  gangrene,  etc.). 

The  connective  tissue  formation  in  the  lungs  of  60  cases  of 
tuberculosis  was  studied  in  comparison  with  the  syphilitic  lungs. 
This  study  convinces  me  that  it  is  never  impossible  to  distinguish 
the  fibrosis  of  tuberculosis  from  that  of  syphilis,  no  matter  how 
difficult  the  case  may  be.  The  earliest  lesions  of  pulmonary 
syphilis  may  escape  our  notice  more  easily  than  the  early  tubercle ; 
and  there  can  be  but  little  doubt  that  many  syphilitic  lesions  of 
the  lung  do  escape  our  notice  pathologically.  The  formed  gumma 
and  the  developed  tubercle  can  be  readily  distinguished  by  the 
avascular,  closely  packed,  epithelioid,  sharply  circumscribed,  con- 
glomerating character  of  the  latter,  while  the  gumma  appears  as 
a  more  loosely  arranged,  less  sharply  delimited,  vascular  granula- 
tion tissue,  scant  in  epithelioid  and  giant  cells,  and  infiltrated 
with  lymphocytes  and  plasma  cells.  The  sear  of  the  tubercle  is 
round,  sharply  delimited,  with  concentric  fibers,  hyaline,  scant 
in  nuclei,  devoid  of  vessels  and  elastic  tissue,  less  given  to  an- 
thracotic  pigmentation,  but  more  frequently  calcified,  and  very 
often  confluent  or  conglomerated.  The  scar  of  syphilis  is  irregu- 
larly radiating  or  stellate,  not  sharply  delimited,  more  like  or- 
dinary cicatricial  tissue,  still  contains  blood  vessels,  often  witli 
angieetatic  capillaries,  continuous  with  the  thickened  walls  of  the 
nearest  alveoli,  still  shows  elastic  fibers,  and  the  outlines  of  old 
vessels  and  alveolar  walls;  the  scars  of  gummas  are  extremely 
rarely  conglomerated  or  confluent;  the  syphilitic  fibrosis  begins 
under  the  pleura  and  around  the  bronchi,  and  is  more  frequently 
anthracosed,  and  very  rarely  calcified.  But  the  most  conclusive 
differential  point  is  the  finding  in  the  fibrosis  of  syphilis  of  col- 
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/ections  of  plasma  cells;  ami  such  artivo  arras  aro  probably  as 
fre<iuent  in  syphilitit'  fibroses  of  the  Iuiil!:  as  tluy  aro  syjijiilitie 
proeesses  elsewhere  in  the  body. 

likewise,  the  syphllitie  lesions  of  the  vessels,  when  fomul.  are 
so  typieal  that  they  alone  will  llx  the  iliajrnosis.  1  liave  to  state 
here  tliat  I  do  not  ajrree  with  many  of  the  text  book  i)ietures 
of  syphilitic  arteritis  in  the  lun<rs,  as  the  conditions  pictured 
may  exist  in  the  absence  of  .syphilis.  Altlion«rh  some  writers  say 
that  a  differential  diairnosis  can  not  be  made  between  the  \asciilar 
clian«res  in  pulmonary  tuberculosis  and  those  in  jjulmonary  syphilis, 
I  am  convinced  that  such  a  dilTerentiation  can  be  made.  In  tuber- 
culosis the  entlarteritis  and  the  i)eriarteritis  are  of  one  charac- 
ter; all  three  coats  of  the  vessel  are  attacked  in  a  massive  way, 
while  in  syphilis  the  middle  coat  may  show  no  alteration.  This  is 
in  opposition  to  Lindwahl  who  states  that  in  syi)liilis  all  three 
coats  of  the  vessel  are  attacked  massively.  I  hold  that  this  is 
not  true  of  the  syphilitic  process.  The  jiroliferation  of  the  inliiiia 
and  the  obliteration  of  the  lumen  may  br  alike  in  some  cases;  the 
vessel  lumen  may  be  obliterated  by  the  pressure  of  a  «,nimma,  as 
well  as  of  a  tubercle.  The  descriptions  in  the  text  books  of  the 
obliteration  of  the  lumen  by  its  beinj^  jjushed  to  one  sidi'  by  jiro- 
liferation f»f  the  internal  coat  arc  tyjiical  of  syjiliilis.  In  tuber- 
culosis no  coat  of  the  vessel  is  resi)ecte(l;  in  .syphilis  the  vessel  may 
show  an  intact  middle  coat.  The  infiltration  of  the  inner  coat  by 
round  cells  is  most  marked  in  syphilis  and  the  elastic  tissue  is  bet- 
ter ])reserved;  jiroliferation  of  elastic  tissue  takes  jilaee  in  the  in- 
ternal coat  in  syjihilis  and  not  in  tubei-culosis ;  the  middle  coat  is 
better  preserved  and  its  muscle  often  hyj)ertroj)hie  and  ^\ell  dif- 
ferentiated. In  tuberculosis  the  elastic  coats  disai)i)ear  or  are  de- 
generated, and  the  nniscle  fibers  of  the  middle  coat  may  disajijiear 
or  show  atrojihy  or  dejrenerative  chaufjes.  Cellular  infiltration  of 
the  middle  coat  means  syj)hilis;  if  the  advent  it  ia  shows  j)lasma  cell 
formation,  new  cajiillaries  and  new  formed  elastic  tissin-.  the  j)roc- 
ess  is  syphilitic.  Tuberculosis  causes  massive  (diaii^res  in  the  vessels 
from  the  outside;  syphilis  coat  by  coat  re«_'ularly.  Hyaline  change 
in  the  smaller  pulmonaiy  vessels  may  (m-cui-  in  eitliei-  jjroeess. 

Still  njore  difTficult  is  the  differentiation  of  syj)liilitie,  fibrosis  and 
that  of  ehronic  |)assive  conjrestion.  j)articularly  tin*  more  severe 
forms  of  brown  induration.     It  nn.ist  be  borne  in  mind  that    Virchou) 
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and  other  writers  have  considered  brown  induration  and  the  heart 
lesion  cells  as  syphilitic  lesions.  It  is  a  striking  fact  that  28  per 
cent  of  our  autopsy  cases  have  shown  a  typical  brown  induration 
of  the  lungs,  and  82  per  cent  have  shown  the  pulmonary  changes  of 
chronic  passive  congestion.  In  comparison  with  these  cases  we 
examined  the  lungs  of  100  successive  autopsy  cases  that  shoAved 
no  lesions  of  syphilis  aiid  found  only  5  per  cent  showing  this 
lesion.  Nothing  could  better  illustrate  the  effects  of  syphilis  upon 
the  heart  and  the  secondary  results  upon  the  lungs.  The  coin- 
cidence of  the  brown  induration,  the  typical  heart-lung,  is  due  to 
the  fact  that  can  not  be  too  often  repeated  that  syphilis  is  the 
most  important  etiologie  factor  in  cardiac  (myocardial)  disease. 
Therefore,  if  an  autopsy  case  shows  a  well-marked  brown  induration 
the  chances  are  greater  for  its  association  with  syphilis  than  witli  any 
other  condition. 

The  general  appearances  of  the  fibrosis  of  l)rown  induration 
and  of  syphilis  are  very  much  alike ;  the  existence  of  the  anthra- 
cotic  border  is  common  to  both.  The  essential  differences  rest 
in  the  typical  vascularization  and  infiltrations  of  syphilis.  In  the 
connective  tissue  of  syphilitic  fibrosis  the  small  diffuse  or  focal 
collections  of  lymphocA'tes  and  plasma  cells,  with  or  without 
typical  gumma  formation,  and  associated  with  characteristic  vascu- 
lar changes  make  possible  the  dift'erential  diagnosis.  The  vascu- 
lar changes  due  to  the  chronic  passive  congestion,  dilatation  with 
hypertrophy  of  the  coats,  and  often  hyaline  change,  may  in  part 
obscure  the  syphilitic  vascular  changes.  Even  in  the  combination 
of  syphilis,  tuberculosis,  and  brown  induration  the  differential 
points  can  be  found  on  careful  search.  The  fibrosis  of  brown  in- 
duration follows  the  vessels,  radiating  from  the  hilum ;  it  is  more 
regular  than  that  of  syphilis,  and  does  not  show  the  stellate  ra- 
diations characteristic  of  the  latter.  So  far  as  the  fibrosis  is  con- 
cerned the  yellow  elastic  ti.ssue  stain  offers  no  aid  in  the  differen- 
tial diagnosis  of  syphilis  and  brown  induration;  but  it  does  in  the 
case  of  the  vascular  changes.  In  the  nonsyphilitic  cases  no  in- 
filtration is  found  at  the  periphery  of  the  vessels.  The  occurrence 
of  connective  tissue  bundles  outside  of  the  vessels,  their  vasculari- 
zation and  evidences  of  pla.sma  cell  infiltration  are  the  essential 
diagnostic  points  by  which  the  fibrosis  of  syphilis  may  be  distin- 
guished  from   that   of  chronic   passive   congestion.     As   practically 
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every  luiiir  of  sypliiiitii"  fibrosis  is  alsi>  a  luiiir  of  cliidiiit'  ])assivo 
eonjjestion,  tlie  difTerential  ilia^rnosis  ivquires  a  Ihoronjrh  aiul  eare- 
ful  histologic  stiuly  for  the  deteriuination  of  tlu'se  points.  If  the 
syphilis  is  active  the  iliajrnosis  may  be  fasily  ami  (piicUly  iiiadt*.  but 
in  old  latent  cases  extensive  soan-li  may  be  m'cfssary  to  bxatc 
characteristic  lesions. 

The  presence  of  the  cuboitlal  cells  of  Tripicr  docs  not  favor 
the  dia);nosis  of  syphilis,  ns  they  are  fonml  in  any  chronic  fibroid 
process  in  the  hnifr  ( tuberculosis,  actinomycosis,  chronic  fibroid 
pneumonia,  etc.).  Kurlhcr.  the  idea  quite  commonly  held  that  the 
foblinir  in  of  the  clastic  tissue  coats  in  the  vessels  is  a  si^ni  of 
syi>hilis  is  not  correct.  This  lesion  is  not  conlincd  to  syi)liilis, 
but  may  be  found  in  sclerosis  due  to  other  causes.  Aside  from  tlic 
characteristic  infiltrations  of  the  vessel  wall  the  <;ood  ]ircs(iva- 
tion  of  the  middle  coat  is  a  feature  confined  to  sy])liilis.  Tiie 
classical  descriptions  of  .sypliilitic  arteries  in  the  text  books  no 
longer  apply,  in  as  much  as  nonsyphilitic  cases  max  show  the  same 
chan<res.  It  is  possible  to  regard  as  syphilitic  oidy  those  vascu- 
lar changes  described  above.  The  classical  snlitting  of  the 
elastic  coats  is  not  confined  to  syphilis;  endarteritis  without  the 
cellular  infiltration  of  the  vessel  coats  is  not  syi>hilitic.  Prolifera- 
tion of  the  elastic  criat  inside  the  internal  elastic  is  not  charac- 
teristic of  syphilis.  Hlood  vessels  with  tyj)ical  syphilitic  infiltra- 
tions show  little  change  in  the  clastic  tissue.  The  incicase  or  hy- 
pertrophy of  the  mus(de  of  the  vessels  does  not  take  i)lacc  in  syi)h- 
ilis  at  all,  or  to  a  degree  so  slight  that  it  is  not  recognizable.  In 
brown  induration  such  muscle  changes  are  nuirked   in   I  lie   vessels. 

PIrura  in  Siffthilts  uf  the  Luufj. — Whib'  chronic  adliesi\e  picuritis, 
old  pleural  adhesions  and  thickenings  were  common  fimlings  in  these 
eases,  no  characteristic  changes  of  syphilis  were  found  in  the  ph'uia. 

Bronchial  Lesions  in  St/philis. — ^Typieal  active  syphilitic  jx-ri- 
bronehitis  was  found  in  two  cases.  In  one  ease  associated  with 
marked  syjihilitic  lesions  of  the  btain.  aorta.  lieaiM  and  testes, 
the  peribronchial  tissues  showed  a  beautiful  ])lasma  eel!  inlilt ra- 
tion, with  new-formed  vessels,  formation  of  a  vascular  connective 
tissue  annind  the  infiltration,  with  heavy  deposits  of  anlhracosis. 
In  many  places  the  infiltrations  are  nodular  (miliary  gummas). 
The  bronchial  epithelium  is  well  preserved.  The  alveolar  walls 
showed     nothing    characteristic.       Patches    of    scb-rosis    occurred 
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throughout  the  lungs.  In  the  peribronchial  connective  tissue 
spaces  lined  with  the  cul)oidal  cells  of  Tripier  were  present.  The 
vessels  showed  a  typical  syphilitic  picture,  with  plasma  cell  in- 
filtrations in  intima  and  adventitia.  New-formed  muscle  occurs 
in  connection  with  the  bronchi,  but  not  in  the  vessels.  The  elastic 
tissue  of  the  bronchus  is  either  destroyed  or  pushed  away  at  the 
seat  of  the  infiltrations,  often  appearing  on  the  outside  as  thick, 
short,  broken  fibers,  or  as  bundles  of  new-formed  elastic  fibers. 
These  changes  affected  all  parts  of  the  two  lungs.  One  lobe  showed 
the  condition  of  a  gray  hepatization  of  croupous  pneumonia,  the 
immediate  cause  of  death.     No  spirochetes  were  found  in  the  lung. 

In  another  cause  the  lung  showed  marked  sclerosis  of  the  blood 
vessels  with  proliferations  of  the  intima  not  of  the  syphilitic 
type,  but  with  typical  syphilitic  infiltrations  of  the  inner  and 
outer  coats.  Typical  syphilitic  infiltrations  existed  around  the 
bronchi  with  new-formed  muscle  and  connective  tissue.  The  mus- 
cle coats  of  the  bronchi  were  greatly  thickened,  and  the  cuboidal 
cells  of  Tripier  were  found  in  peribronchial  spaces.  Scattered  areas 
of  vascularized  granulation  tissue  infiltrated  with  plasma  cells  oc- 
curred throughout  the  lungs,  particularly  beneath  the  pleura  at  the 
lung  borders. 

In  no  other  cases  were  typical  syphilitic  lesions  of  the  bronchi 
found,  although  the  latter  showed  frequently  various  conditions  that 
different  authors  have  regarded  as  due  to  syphilis.  "We  were  not 
able  to  find  syphilitic  changes  in  the  lungs  associated  with  bronchi- 
ectasis. Tripier 's  cuboidal  cells  occurred  in  many  cases  without 
syphilitic  changes  being  found.  My  experience  is  different  from 
that  of  Rossle  who  so  frequently  found  remains  of  infiltrations  in 
sclerotic  peribronchial  tissues.  In  these  cases  no  evidence  of  eon- 
genital  pulmonary  syphilis  was  found  that  could  be  recognized  as 
such  except  in  two  cases  in  which  other  organs  also  showed  the 
lesions  of  congenital  syphilis.  These  cases  did  not  show  the  pro- 
liferation of  alveolar  cells  described  by  Rossle.  The  differential 
points  betAveen  congenital  and  acquired  pulmonary  sypliilis  in 
adults,  as  given  by  Rossle  do  not  hold.  The  differential  point  as 
to  the  anthracotic  border  around  the  congenital  areas  does  not 
hold;  and  it  is  impossi])le  in  the  adult  to  distinguish  between  eon- 
genital  and  acquired  pulmonary  sypliilis. 
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Mucous  lihinds. — Xo  olianjres  woro  found  in  the  biMiicliial  mucous 
glaiuls. 

Lymph  Xotlcs. — In  one  oaso,  assoi-intod  Avith  luaiked  sypliilitic 
mosarteritis  of  the  lai'iro  pulnioiuiry  arlcrii's  with  aneurysm  of  a 
main  braiieh  in  the  uj^per  left  lohe  the  peril)ronehial  lymph  nodes 
showed  marked  typical  syphilitic  vascular  formations  and  thickeu- 
inirs.  ■with  plasma  cell  collections.  Si)iroehetes  were  fouiul  in  the 
artery,  the  am-urysm  wall  and  the  jxTihronchial  inliiti-ations  in 
this  case. 

SU.MM.\KY 

The  study  of  the  lung's  of  these  152  cases  «;ives  us  12  cases  diag- 
no.sed  positively  as  syphilis  upon  the  criteria  described  above. 
The  cases  fall  into  two  frroups:  1.  Gumma,  Avith  peribronchial 
lesions  and  arteritis,  five  cases  falling  into  this  group,  three  of  them 
in  the  first  subdivision;  2.  Fibrosis  and  arteritis,  embracing  seven 
cases,  three  showing  definite  syphilitic  processes  in  the  vessels  alone. 

If  we  compare  these  findings,  of  active  syj^hilitic  lesions  in  the 
lunirs  with  those  found  in  the  other  organs  of  Ihc  same  cases  we  arc 
struck  by  the  great  disprojjortion.  The  heart  and  aorta  of  every 
case  showed  typical  active  infiltrations,  the  testes  of  every  male 
showed  the  same,  the  great  majority  showed  active  lesions  in  pan- 
creas, adrenals  and  liver,  and  those  cases  in  which  the  central 
nervous  system  was  examined  showed  a  high  incidence  of  syph- 
ilitic lesions.  Upon  what  grounds  does  the  apparent  greater  free- 
dom of  the  lungs  from  such  lesions  rest?  Is  the  lung  actually  more 
immune  to  syphilis  and  less  frequently  iTivolved  in  the  mild  inflam- 
nuitory  processes  that  are  always  found  in  ollici-  \isccra?  I  do  not 
think  so;  it  is  very  probable  that  many  other  lungs  were  syphilitic, 
but  the  specific  active  changes  were  not  found;  and  it  is  oidy  upon 
these  that  we  can  make  a  positive  diagnosis  of  syphilis.  The  ex- 
amination made  is,  of  course,  very  incomplete;  only  a  limited  amount 
of  lung  tissue  was  routinely  ])reserved  from  the  auto])sies,  and  it 
was  possible  to  examine  only  a  small  part  of  this  tissue.  The  por- 
tions examined  represent  a  very  small  area  of  the  lungs  as  a  whole; 
and  the  chances  of  missing  such  changes  as  are  produced  by  syi)hilis 
are  infinitely  greater  than  of  finding  them,  Fjiillici-  studies  of  this 
kind,  much  more  intensive  as  to  the  amount  of  lung  tissue  examined, 
are  needed  before  we  can  pass  judgnicnl   ujinn  the  imi)ortance  and 
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frequency  of  syphilitic  lesions  in  the  lung.  It  seems  most  proliable 
that  the  lungs  are  involved  in  the  mild  general  infection  of  syphilis 
to  about  the  same  degree  that  the  other  organs  and  tissues  are.  The 
gumma  may  be  infrequent,  as  it  is  in  all  organs,  or  even  rarer,  or 
it  may  be  infrequently  diagnosed,  both  in  life  and  at  the  autopsy. 
What  this  research  does  show  are  the  facts  that  the  essential  lesions 
of  syphilis  in  the  lungs  are  the  same  as  elsewhere ;  and,  what  is 
extremely  important  to  the  clinician,  that  the  lungs  of  the  syphilitic 
are  not  normal  organs.  Our  152  cases  of  syphilis  show  the  follow- 
ing conditions : 

1.  Chronic  Passive  Congestion  (Well-marked  fibrosis)  124  eases 

2.  Marked  Brown  Induration  43  " 

3.  Marked  Fibrosis  Without  Brown  Induration  18  " 

4.  Hemorrhagic  Infarctions  28  " 

5.  Puhnonar.y  Thrombosis  14  " 

6.  Edema  of  the  Lungs  35  " 

7.  Atelectasis  (Subpleural)  16 

8.  Bronchopneumonia  45  " 

9.  Tubercles  (Of  Clinical  Importance)  21  " 

10.  Excessive  Anthracosis  61  " 

11.  Emphysema  42 

12.  Chronic  Pleuritis  19  " 

13.  Bronchiectasis  6  " 

14.  Presence  of  Corpora  Amylacea  6  " 

15.  Pulmonary  Gangrene  6  " 

16.  Fibrosis  of  Peribronchial  Nodes                                    2  " 

A  terminal  bronchopneumonia  or  croupous  pneumonia  occurred 
in  a  very  high  per  cent  of  the  cases  in  connection  with  an  inadequate 
heart.  It  is,  of  course,  impossible  to  state  how  much  of  the  pul- 
monary pathology  so  strikingly  shown  in  this  series  of  cases  is  due 
primarily  to  syphilis  of  the  lung  tissue,  or  secondarily  to  the  ef- 
fects of  syphilis  upon  the  mj^ocardium.  A  vicious  circle  Avill  sooner 
or  later  be  produced,  as  far  as  the  lungs  are  concerned.  To  any 
primary  damage  produced  in  these  organs,  there  will  sooner  or 
later  be  added  a  chronic  passive  congestion  due  to  the  myocardial 
lesions.  To  Avhat  extent  does  this  modify  the  syphilitic  process? 
We  can  not  say  now.  At  any  rate  the  great  majority  of  autopsy 
eases  of  s^'philis  show  lungs  having  a   greater  or  less  degree  of 
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fibrosis,  as  do  tlu'  otlu-r  orirans  and  tissues,  ami  with  this  tibrosis 
they  present  a  varied  i)athob)«ric  pii'tiue. 

C'ONCI.ISION 

The  diajrnasis  of  pulmonary  syphilis  must  he  made  mieroseopieally. 
The  lunjrs  of  syphilities  show  an  ineidenee  of  fibrosis  comparable 
with  that  observed  in  other  organs  of  the  same  eases.  They  show 
also  a  hijrh  pereentajre  of  pulmonary  patholojjie  eomlitions,  in 
part,  at  least,  referable  to  the  eoineitlent  myocardial  alTection.  A 
certain  number  of  cases  (here  12  out  of  152)  present  a  spi'eilie 
syphilitic  patholo«ry  of  clinical  importance,  in  th<i,  t<»rni  dl'  i^uiiima. 
tibrosis,  peribronchitis  and  arteritis.  To  what  extent  the  hi-ih  in- 
cidence of  fibrosis  of  the  lun^js  is  due  to  syphilis  alone  can  not 
be  decided  now.  but  it  is  probable  that  the  lunjj:  is  not  exempt  liom 
involvement  in  the  mild  inllammatory  process  caused  by  syphilis  in 
other  or«rans,  and  which  lead  eventually  to  librosis. 

My  thanks  are  due  to  Professor  Warthin  for  suy:^''estin^r  this 
research,  and  for  his  cooperation  in  preparing;  the  manuscript,  and 
to  Professor  Weller  for  his  work  in  taUinir  the  ])holomieroirraphs. 
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T^IIE  Ijest  method  yet  devised  for  the  demonstration  of  the  Spi- 
A  rochcte  paU'ula  in  tissues  has  unquestionably  been  that  of  Le- 
vaditi,  particularly,  in  our  experience,  Warthin 's  modification  of 
this  method  [Bulletin  No.  6  of  the  International  Association  of 
Medical  Museums).  Levaditi's  original  method  requires  at  the 
very  least  seven  days,  usually  ten  days.  Warthin 's  modification 
requires  about  fourteen  days.  Levaditi's  method  treats  the  tissue 
en  masse.  Aside  from  the  length  of  time  required,  the  staining  in 
tissue-mass  constitutes  a  very  great  disadvantage.  It  is  impossible 
to  locate  active  syphilitic  infilti-ations  and  then  apply  spirochete 
staining  by  this  method;  consequently  the  search  for  the  spirochete 
often  becomes  a  needle-in-the-hay-stack  affair,  with  hundreds  or 
thousands  of  sections  to  be  examined,  too  often  fruitlessly.  It  has 
been  necessary  to  take  neighboring  blocks,  one  for  the  spirochete 
method,  the  other  for  ordinary  stains,  in  the  attempt  to  check  up 
Die  ]-elatioiisliip  of  the  spirochete  to  the  tissue  lesions.  In  prac- 
tical diagnostic  work  this  disadvantage  has  been  a  serious  handi- 
cap. When  active  syphilitic  lesions,  or  suspected  sy])lii]itic  areas, 
have  ])een  found  in  sections  taken  from  a  paraffin  block  ami  stained 
with  hematoxylin  and  eosin,  it  has  hitherto  been  impossible  to  ap- 
ply successfully  any  of  the  spirochete  methods  to  other  sections 
taken  from  the  block  in  the  attempt  to  determine  the  association 
of  spirochetes  to  such  lesions.  The  only  recourse  has  been  to  take 
the  paraffin  out  of  the  block,  run  the  tissue  back  through  xylol. 


("This  rcscarcli  has  I. ecu  c.inii-.l  out  iiinlir  a  grant  made  liv  llic   Intcnlipartmciital  So 
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alcohol  ami  water,  ami  tlii'ii  to  carry  it  tliroiiiih  tlic  full  i-fvadili 
method.  Tiiis  we  have  aeeomplished  siiecessriilly  in  some  eases;  hut 
ill  others  failure  results.  Moreover,  even  in  expert  hands  the  stain- 
iiiir  en  niosae  jjives  varyin<r  and  caprifious  i-esidts.  with  a  too  hiirh 
proportion  of  failures.  Sunie  lalioratory  workers  are  uiial>le  evei-  to 
obtain  satisfactory  results  with  the  Levaditi  nii'tluMl;  and  there 
ean  l)e  no  douht  the  tinn*  recpiired  for  the  Levaditi  methoil  and 
the  diftieulties  attendin^r  it  have  been  so  diseoura^'int;  to  the  avera};e 
t«'«-hnieian  that  very  few  dia«rnostie  |)athoh><^ie  laboratories  are 
making:  any  effort  to  use  the  denionst ration  of  s])iroehetes  in  tis- 
sue as  the  dia«rnostie  aid  it  slmuld  be.  'I'lie  nn-thod  is  said  to  be 
too  capricious,  too  diflieult  and  tm)  lime  edusnniinir;  therefore  it 
is  not  used. 

What  is  sori'ly  needed  is  a  metliud  nf  denionst  i  at  inu:  spirochetes 
in  tissue  »>i  sections  stainrd  slnf/hi.  taken  from  tissiu'-bloeks  so 
treated  that  all  oi-dinary  stains  may  be  iised  if  desired.  This  would 
permit  the  application  of  the  spiroiduMe  method  to  loeali/ed  lesions 
discovered  in  the  routine  staininjj  methods.  The  time  nuist  be 
•rreatly  shortene«l,  ordiiniry  fixations  made  applicable  if  possible, 
ami  the  elements  of  cai)rieious  i-esults  avoided.  W'e  have  for  sonu' 
time  been  carryinjr  on  .systematic  invest iji;at ions  in  the  search  for 
a  method  of  this  kiml.  undei-  a  ^naiit  triven  this  laboi-atory  for  this 
purpose,  by  the  InterdepaiMniental  Social  lly^'iene  I'oard.  In  this 
work  we  have  already  hit  njjon  several  new  met  hods  of  ini|)ortance ; 
and  while  eontinuintr  our  researches  for  still  more  ideal  nu'thods, 
we  are  presenting:  here  a  nu'thoil  of  d.inonstratin<,'  spirochetes  in 
.sections  mounted  on  cover-t:lass<'s.  that  in  otir  experience  is  far 
better  than  the  old  Levaditi  method.  It  has  the  followin<r  ad- 
van  ta'^'<'s. 

1.  Ordinary  formol  fixations  will  <:i\c  ^ood  results.  Alcohol 
fixations  also  .succeed. 

2.  The  sections  can  be  stainccl  sin;,dy,  on  covei--t.dassi's. 
.'}.  Time  is  much  shortened  ;  three  days  are  sufficient. 

4.  Results  arc  more  certain  than  with   the  Iieva<liti. 

The  outline  of  the  method  is  as  follows: 
(Warthin    and     Starry's    Cover-Klass    Method     for     I  )riiioiist  ratinf? 
Spirochete  ])aHida  in  Sections) 

1.  Ti.ssue  fixed  in  neutral  formol  (4  per  cent  i  (»r  alcolnd  for  one 
to  three  days,     (n.liiwirv    n.uliiH-   fotniol   solution    will    do. 


2.  Wash  tliorouf^lily  in  distilled  water  to  remove  all  traces  of 
formol. 

3.  Imbed  in  paraffin  (alcohol,  xylol,  paraffin).  ' 

4.  Cut  and  monnt  sections  on  cover-glasses  with  albumin  fixa- 
tive. 

5.  Remove  paraffin  (xylol,  alcohol,  water). 

6.  Place  cover-glasses  in  a  saturated  solution  of  ferric  alum,  or 
a  4  per  cent  solution  of  ferrous  ammonium  sulphate.  Keep  in  in- 
cubator one  to  two  hours. 

7.  Wash  in  distilled  Avater. 

8.  Rinse  cover-glass  and  section  in  a  2  per  cent  silver  nitrate 
solution.  Cover  section  with  another  perfectly  clean  cover-glass 
which  has  also  been  rinsed  in  the  silver  solution.  The  cover-glasses 
will  be  held  together  by  capillary  attraction.  Place  them  carefully 
on  the  bottom  of  a  bottle  of  silver  nitrate  solution.  Bottle  should 
be  covered  with  black  paper.  Cork  tightly,  and  place  in  incubator 
for  three  to  twenty-four  hours. 

9.  After  impregnation  pour  otf  the  silver  nitrate  solution,  and 
rinse  in  distilled  water  without  removing  cover-glasses  from  bottle. 
Pour  water  into  bottle,  shake  gently  a  few  times  and  then  pour 
ofe. 

10.  Pour  reducing  su1)stance  (pyrogallic  acid,  4  grams,  40  per 
cent  formol,  5  c.c,  distilled  water,  100  c.c.)  into  bottle.  See 
that  fluid  passes  between  cover-glasses,  by  pressing  upon  cover- 
glass  with  glass  rod,  or  by  shaking.  Reduction  must  occur  unif  ormlj^ 
over  the  section  or  brown  lines  will  result.  Reduction  is  usually 
instantaneous.  Remove  section  after  two  to  three  minutes,  wijje 
off  any  brown  or  black  precipitate  on  the  albumin  fi^^tive  about 
the  section  with  a  cloth,  taking  care  not  to  touch  the  section. 

11.  Wash  in  distilled  water, 

12.  Absolute  alcohol,  xylol,  balsam. 

GENERAL    CONSIDERATIONS 

Best  results  are  oblaintMl  when  tlie  fresh  tissue  is  cut  about  f)  mm. 
thick  before  fixing.  Four  per  cent  neutral  formol  is  perhaps  the 
best  fixing  fluid.  All  formol  must  be  washed  out,  for  it  is  a  re- 
ducing agent  and  if  present  will  interfere  with  the  silver  impregiui- 
tion.  After  thorough  washing  the  blocks  go  into  0(5  per  cent  alcohol, 
in  which  Ihey  may  be  l<('p1   for  i\uy  desired  leiiglli  of  tiiiir.  or  llie 


tissu.'  may  W  niii  .i-^  nsii.,|  Im,,  ;,hs(.lul.'  alcohol,  xvloi.  and  iiii- 
hodtlt'il   ill   naraftiii. 

Sections  of  tlu'  i>ai;illiii  Murks  sIioiiKl  not  ho  Ihickci-  than  5 
inirnms.  (Jroat  care  .sh(»uhl  ho  takrii  in  mount iii«r  tlio  scflions  on 
the  oover-'^'hissfs.  Tlirfi'-(|nartt'r  inch.  No.  1  ..r  thin  Xo.  'J  c.ivfrs 
should  he  used.  A  small  drop  of  alhnmin  fixative  is  placed  on  the 
elean  cover-«;lass  and  thor»)u<rhly  ruhhed  ovei-  the  sui-face.  remov- 
inj;  oxeess  hy  repeatedly  ruhhinjr  the  hail  of  the  lin.irer  over  the 
eover-«rlass  an»l  each  time  ^vipin«;  olV  the  lin<rer  on  a  clean  ehtth. 
\\y  repeatedly  ndthiiiir  the  eover-jrlass  with  tlu-  dry  lin<rer  in  this 
way  a  minimum  of  alhumin  fixative  is  left  on  llie  cover-^lass.  so 
that  there  is  not  a  suflicient  amount  of  it  to  interfi'ie  with  the 
silver  impre«fnation.  If  too  niindi  allMimin  fixative  is  left  on  the 
cover  it  becomes  stained.  The  properly  smeared  cover-<;lasses  are 
placeil  «)n  clean  cardlioard.  eoM-red  with  clean  paper  and  kept  in 
the  ineuhalor  for  twelve  hours  lie|"«ire  they  are  used.  They  slioidd 
not  he  dried  over  a  flame,  as  this  usually  results  in  scorcliinL'-  or 
inc(»mplete  dryiiifr.  so  that  the  sections  float  olT  later. 

The  sections  slnnild  not  he  tlii(d<er  than  f)  inici-oiis.  i)rereraiily 
2-3  microns.  As  they  are  cut  they  ar<'  floated  on  warm  water 
that  has  recently  been  h<»il«-d  to  |)revcnt  huhhles  forming-  on  the 
under  side  of  the  section.  As  the  .sections  flatten  out  they  are 
••aujfht  up  on  the  ju-cpaicd  co\-er-<rlasses,  the  water  Idol  led  off.  and 
the  cover-<;lass  warmed  oxt-r  the  flame  until  the  i»araflin  he^.'-ins  to 
melt.  They  arc  then  ]>laced  in  the  di-yin;_''  o\en  for  two  hours. 
when  they  an-  ready  to  stain. 

The  staii^n<r  pr(tcess  should  he  carried  out.  as  fai'  as  possible. 
in  the  dark.  I»r#\vn  bdttb-s  with  wide  mouths  should  be  used. 
These  should  be  covered  with  black  paper,  and  should  have  ti^ditly 
fittinff  corks. 

Kemovc  the  paialTin  from  the  sccti(nis  on  the  cover  ^dasses  by 
means  of  xylol.  I^emovc  xylol  with  absoliifc  alcoli(»l.  'I'heii  wash  cover- 
f.'la.s.s  preparations  thorou^ddy  with  distilled  water  to  I'cmovc  all  traces 
of  alcohol.  Then  transfer  covcr-tjias.scs  to  a  saturated  solution  of 
ferric  alum  or  a  4  jjcr  cent  ferrous  ammonium  sul|)hate  \'(>v  one  to 
two  hours  in  the  oven,  covering  slainin<r  dish  to  prevent  e\apora- 
ti<»?i  and  prccij)itation  of  dust  on  the  sections.  Wash  tliorou^ldy  in 
distilled  water.      (The   treatment    with   ir(Mi  salts  can   be   jrixcn   the 
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Fig.  1. — Photomicrograph  of  Spirochete  jjallida  in  section  from  hard  chancre,  made  from 
ordinary  diagnostic  block  after  sections  had  lieen  examined  in  hematoxylin  and  eosin.  Tissue 
had  been  .sent  to  laboratory  rolled  up  in  gauze  moistened  with  formalin.  Spirochete  stain 
obtained  twelve  hours  after  histologic  examination. 


I'ig.  3.  -Spiiiiclulc  pallida  in  syphilitic  tonsil.  To 
4  per  cent  formaldihyilc  snlulinn.  S^'ctions  stained  with  luinaloxylin  ami  t-osin  showed  the 
hislolngic  chang.-s  regarded  by  Wartliin  as  sypiiilitic.  This  plmtumiorograph  was  made  from 
a  section  obtained  from  the  same  paraflln  block,  staimd  by  the  new  inetliod  williiii  twelve 
hours. 


Itlork  of  tissue  lu'foiv  iiulM-iMiujr.  in  ilu>  (»v««n  eiiilil  t(»  1\v.iit\  r<mr 
hours,  nocordinjr  to  the  si/«'  of  tlu'  hlocks.l 

After  washinjr.  the  e«uer-jrlass«'s  are  jMit  iut<»  the  silver  nitrate 
solution  in  the  l»ottK>s.  A  2  per  mil  stthitioii  of  silver  nitrate  is 
useil;  it  shouhl  he  nuitle  fresh  eaeh  tinu'.  as  st«»ek  solutions  do  not 
frive  gootl  results.  Ten  to  20  e.e.  of  the  solution  is  suflieient  for 
eaeh  hottle.  Hinse  the  eover-jrlass  with  the  silver  solution.  i)laee 
(»n  it  another  elean  eover-«ilass  rinsed  in  the  same  silver  solution. 
They  are  hehl  hy  eapillary  attraetion.  and  are  then  plaeed  eare- 
fully  on  the  hottom  of  the  hottle.  whieh  is  ti'^'hlly  corked,  and  then 
plaeed  in  the  oven,  twelve  to  twenty -four  liours  liivin-r  tiic  hesl  re- 
sults, although  fair  stains  may  he  olitain.-d  ;it  tline  Imurs.  After 
imprefrnation  the  silver  nitrat«'  is  |K)nred  ntT.  and  the  eover-jflasses 
rinsetl  in  the  hottle  with  distilled  water.  'Die  cover-'^lasses  need 
not  he  removed  from  the  hottle.  The  water  can  he  i)«)in'ed  into  tlic 
hottle.  which  is  shaken  a  few  times  to  insure  thorouj;h  washing;. 
The  water  is  then  p(ture<l  ofT.  and  the  rcdncin-;  suhstanee  poured  in. 

Pyro^rallie  aeid.  in  the  same  solution  as  used  fm-  the  Lcvaditi 
Ml. 'thud,  makes  a  <rood  reducing:  suhslancc. 

I'yro-allic  acid  J    -. 

40  per  cent  formol  ;">  c.c. 

Distilled  water  KIO  c.c. 

A  trallic  a«-id  solution  may  also  he  used.  To  a  2  jicr  cent  ^rallie 
aeid  solution  add.  drop  hy  <lro|>.  a  1  per  cent  NaCO,  solution,  until 
a  drop  of  the  mixture  added  t.»  a  sdvcr  nitrate  solution  causes  in- 
stant redu<-tion. 

The  redueiii};  Huid  must  pass<piickly  h.-tween  tl over-<:lasses.  This 

can  ho  accomplished  hy  ai)plyin};  i)n*ssurc  to  the  n|>i>er  cnvei-  ;rlass 
at  the  hottom  of  the  hottle  or  hy  ^?ently  shakin;:  the  hotth-.  If 
the  redu<-intj  suhstanee  does  not  pass  over  the  section  at  an  even 
rate  hrown  lines  will  he  j)ro«lu(ed  wherever  the  Mow  stojis  tinni  the 
too  irreat  re«luetion  of  silver  nitrate  at  this  i)oint.  'i'ln-  n-duetion 
should  he  instantaneous  (iver  the  whole  surface  of  the  section.  i»ut 
it  is  hest  to  leave  the  eover-^lasses  in  the  redncinj;  lluid  for  two 
to  three  minutes.  There  may  he  a  hrown  <.r  hla(d<  i)rccipitate  on 
the  alhumin  fixative  ahout  the  section:  this  should  he  nd)ited  (tff 
with  a  elean  eloth,  eare  heinjf  taken  not  to  touch  the  section  with 
the  cloth.     The  red-i—d   <>-\u,u  v,i,,,idd   have  ;i   f;iiiit.  dull   hrownish 


yellow  color.  A  bright  yellow  color  indicates  poor  staining  of  the 
organisms.  As  soon  as  the  cover-glass  is  cleaned  the  preparation 
is  washed  in  distilled  water,  dehydrated  in  absolute. alcohol,  cleaned 
in  xylol  and  monnted  in  1)alsam. 

The  trick  of  this  method  is  the  application  of  the  silver  nitrate 
solution  and  the  reducing  substance  in  small  mass  action  between 
the  cover-glasses.  The  uncovered  section  can  not  be  successfully 
treated  with  silver  and  reducing  solutions,  it  becomes  too  black 
and  the  precipitate  covers  up  everything.  If  the  cover-glasses  be- 
come separated  in  the  silver  solution  during  impregnation  the  sec- 
tion will  become  covered  with  a  black  precipitate.  By  this  capil- 
lary attraction  method  of  treatment  a  minimum  amount  of  silver 
and  reducing  substance  is  admitted  so  that  the  spirochetes  become 
more  heavily  impregnated  than  the  tissue,  and  are  easily  seen. 
They  have  a  deep  reddish  brown  color  contrasting  sufficiently 
strongly  with  the  yellow  background,  as  is  clearly  shown  by  the 
two  photomicrographs,  the  sections  of  which  were  taken  from  or- 
dinary tissue  blocks  in  the  routine  laboratory  diagnostic  service. 
The  histologic  lesions  of  these,  one  a  chancre,  the  other  a  tonsil 
lesion,  were  first  recognized  in  the  hematoxylin  and  eosin  stains. 
Taken  from  routine  diagnostic  material,  these  tissues  were  poorly 
fixed  rather  than  well  fixed.  The  chancre  had  been  sent  to  the 
laboratory  by  mail;  it  had  been  wrapped  in  formol-soaked  gauze, 
at  least  two  days  before  arrival,  and  was  then  accorded  ordinary 
routine  rapid  fixation.  After  the  recognition  of  the  histologic 
lesions  it  took  but  twelve  hours  to  demonstrate  the  spirochetes. 
As  far  as  time  and  technical-  considerations  are  concerned  this  is, 
therefore,  a  very  great  improvement  over  the  Levaditi  method. 
Moreover,  control  series  with  this  method  and  with  the  Levaditi, 
shoAV  a  much  greater  element  of  certainty  with  the  cover-glass 
l)reparations.  It  is  much  less  capricious.  The  method  is  not  diffi- 
cult, if  directions  are  intelligently  followed.  Untrained  laboratory 
workers  and  students  have  had  no  trouble  in  getting  well-stained 
spirochetes  the  first  time.  Results  will  vary,  probably  due  to  slight 
differences  in  physical  conditions  and  in  washing.  ^More  silver 
nitrate  may  be  washed  out  between  the  cover-glasses  in  one  case 
than  in  another.  If  the  section  turns  out  a  bright  yellow  the 
spirochetes  are  usually  not  well  stained  or  do  not  show  at  all. 
"When  the  section  has  a  dull,  t'aiul  color  the  indications  are  for  well- 


staiiiiod  spiiMK'hi'trs  if  tln'v  arc  pri'scnt.  Ortliiiaiily  tlu'  rtticwlum 
stains  as  the  «)llit'r  tissue  olrnuMits.  I»ut  oven  wIumi  of  a  (Ifrpcr  brown 
tone  it  thu's  not  intfrforr  uith  the  scan-li  for  the  spirocliotcs.  Tlio 
use  of  the  iron  salts  soonis  to  inliihit  staininji;  of  I  In-  tissue,  aiul 
lirin^s  out  tho  organisms  more  clearly,  liy  treatinj;  the  tissue  willi 
ir»»n  si»lts  the  or;:anisnis  (•an  lu'  staiiietl  in  tissues  lixed  routiiii'ly 
with  f»»rnjol  or  alcohol;  au<l  it  Iteeonies  jxissihle  to  (leuuuistrale 
them  when  the  Levailiti  nu-thoil  fails.  The  chief  ililTcrences  in  ap- 
pearance hotween  the  I'over^riass  preparat  i»nis  and  the  licvaditi 
ones,  are  the  dark  red<lish  hrown  color  t»f  the  spirochetes,  the 
less  deeply  stained  tissue  antl  less  ahundaiit  |>recipitale  of  the 
fornu'r.  The  spirochetes  are  never  as  black  as  with  the  Levadili. 
but  the  photomicrojrraphs  (taken  wiili  a  color  screen)  arc  as  <j:ood 
as  those  obtained  by  the  latter  method. 

The  successful  operation  of  this  new  mctiioil  consists  in  a  trick 
(»f  producing  ct-rtain  physical  conditions  between  two  c(tvcr-«;iasscs, 
with  a  mininud  amount  of  reaction  between  the  tissue  and  the 
silver  and  reducintr  solutions,  so  that  the  spirochetes  are  more 
(leeply  stained  than  the  tissuc-elenuMits.  and  i)reci|)itates  arc  avoided. 
The  use  of  iron  salts  favcu's  the  difl'crcntial  staininj;  of  tissue  and 
spirochetes.  When  the  knack  of  usin<r  this  method  is  acipiired,  and 
it  is  very  easily  acquii-cd.  sections  from  routine  dia^Miosti(t  blocks 
can  be  used,  nnich  time  can  be  savi-d,  and  results  seem  more  certain. 
It  i.s.  then,  a  ^reat  injprovenu'nt  over  the  old  Levaditi  met  hod  or 
any  of  its  modilications.  We  do  not,  however,  believe,  that  we  have 
yet  found  the  ideal  mctlin.l  Idr  whi<-li  we  are  soar(dun<^^  and  our 
investigation  will  continue  in  the  lio|>c  of  achicvinj.'  it. 
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SECOND     IMPROVED     METHOD     FOR    THE 

DEMONSTRATION     OF     SPIROCHAETA 

PALLIDA     IN    THE    TISSUES 

WARTHIN     AND     STARRy'S     SILVER-AGAR     COVER-GLASS 
METHOD  * 


ALDRED     SCOTT    WARTHIN,     M.D.,    Ph.D. 

AND 

ALLEN     C.     STARRY 

ANN     ARBOR,     MICH. 

In  January,  1920,  we  described  ^  our  first  improved 
and  more  rapid  method  for  the  demonstration  of 
Spirochaeta  pallida  in  tissue  sections,  formaldehyd- 
fixed,  embedded  in  paraffin,  and  mounted  on  cover- 
glasses.  The  essential  features  of  this  method  consist 
in  the  application  of  the  silver  nitrate  solution  and 
the  reducing  substance  in  small  mass  action  between 
cover-glasses,  so  that  a  minimum  amount  of  silver  and 
reducing  substance  are  admitted  through  capillary 
attraction  to  the  section.  When  this  is  managed  as 
directed  in  the  method,  the  spirochetes  become  more 
heavily  impregnated  than  the  tissue  elements,  standing 
out  in  sufficient  contrast  to  the  latter,  without  the  for- 
mation of  a  concealing  precipitate.  We  found  this  to 
be  the  first  practical  method  of  applying  silver  impreg- 
nation to  spirochetes  in  single  sections,  and  a  decided 
improvement  over  the  Levaditi  method  of  impregna- 
tion in  bulk.  One  of  the  chief  advantages  gained  was 
the  great  saving  in  time — from  ten  to  fourteen  days 
to  twelve  hours  for  the  new  method.  By  it  also  sec- 
tions from  ordinary  diagnostic  blocks,  fixed  in  formal- 
dehyd,  can  be  used  whenever  the  histologic  findings 
suggest  the  occurrence  of  spirochetal  infection.  We 
have  found  the  method  more  certain  and  less  capri- 
cious than  the  old  Levaditi  method  or  any  of  its  modi- 
fications. Since  publishing  a  description  of  it  we  have 
had  corroboration  of  these  points  from  a  number  of 
other  laboratory  workers. 

*  This  research  has  been  carried  out  under  a  grant  made  by  the 
Interdepartmental    Social    Hygiene   Board,    Washington,    D.   C. 

*  From  the  Pathological  Laboratory  of  the  University  of  Michigan 
Medical   School. 

1.  Warthin,  A.  S.,  and  Starry,  A.  C:  Rapid  and  Improved  Method 
of  Demonstrating  Spirochetes  in  Tissues  (Warthin  and  Starry's  Cover- 
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\\"e  are  now  presentiiifr  a  method  which  we  consider 
as  great  an  improvement  on  the  former,  as  that  was 
on  the  older  methods,  in  that  it  possesses  tliese 
advantages : 

1.  The  time  is  much  shortened;  the  entire  procedure 
may  be  carried  out  in  less  than  one  hour  after  the 
sections  have  been  mounted  on  cover-glasses. 

2.  The  results  are  more  certain.  We  have  demon- 
strated spirochetes  in  tissues  by  this  method  when  all 
others  have  given  negative  results. 

'     3.  It  is  more  simple,  and  more  easily  carried  out. 

WARTIIIN     AND    STARRY's     SILVER-AGAR     MCTIIOP 

1.  Tissues  fixed  in  neutral  formaldehyd. 

2.  Embed   in  paraffin. 

3.  Cut,  and  mount  sections  on  cover-glasses  witli  albumin 
fi.xative. 

4.  Remove  paraffin  (xylene,  alcohol,  water). 

5.  Rinse  cover-glass  with  section  in  2  per  cent,  silver 
nitrate;  cover  wit  section  with  another  perfectly  clean  cover- 
glass,  so  that  they  are  held  together  by  capillary  attraction; 
then  place  them  carefully  in  a  bottle  of  2  per  cent,  silver 
nitrate  and  place  in  incubator  for  from  thirty  minutes  to  one 
hour;  then  remove  from  the  silver  nitrate  and  separate 
cover-glasses. 

6.  Place  cover-glass  with  section  in  this  reducing  mixture: 

C.c. 

Two    per   cent,    silver   nitrate    solution 3 

Warm   glycerin    5 

Warm    10  per  cent,   aijutous   gelatin   solution 5 

Warm    1.5   per  cent,   agar  suspension S 

Five   per  cent,   aqueous   hydroquinonc    solution 2 

7.  After  the  section  is  reduced,  remove  and  rinse  in  5  per 
cent,   sodium   thiosulphate    (liyposulphite)    solution. 

8.  Rinse   in  distilled  water. 

9.  Absolute  alcohol,  xylene,  balsam. 

GENERAL    CONSIDERATIONS 

Fixation  should  be  complete  to  give  the  best  results. 
Thin  slices  of  tissue,  from  5  to  7  mm.  thick,  left  in 
4  per  cent,  neutral  formaldehyd  (10  per  cent,  formal- 
dehyd solution)  from  one  to  three  days  give  the  be.st 
results.  If  tissue  is  jmt  into  alcohol  before  the  formal- 
dehyd fixation  is  com|)!ete,  the  results  are  less  satis- 
factory. If  the  formaldehyrl  fixation  is  complete  it  is 
not  necessary  to  wash  the  tissue  in  water  before  putting 
it  into  96  per  cent,  alcohol.  Some  of  our  best  results 
have  been  obtained  in  tissues  kept  many  years  in  4 
per  cent,  fornialflehyd.     The  importance  of  fixing  tis- 


sues  as  soon  as  removed  from  the  body,  or  as  soon 
as  possible  after  death,  must  bejjemphasized  again. 

From  96  per  cent,  alcohol  the  tissue  is  run  through 
absolute  alcohol,  two  changes  of  xylene  and  two  of 
52   C.   paraffin.     The   sections   should   be  cut   about   .^ 


Fig.  1. — Spirochaeta  pallida  in  kidney  of  a  congenital  syphilitic.  The 
spirochetes  are  in  email,  localized,  inflammatory  areas  between  the 
tubules  and  around  the  blood  vessels.  Tissue  fixed  in  formaldehyd, 
blocked  in  paraffin;  stain  obtained  by  silver-agar  method  within  one 
hour  after  cutting  sections.  Photographed  with  a  Zeiss  2  mm._  oil- 
immersion,  compensating  ocular   Xo.   4,  with  a  bellows  length  of  85  cm. 

microns  thick  for  the  best  results,  although  from  8 
they  are  floated  on  warm  distilled  water  which  has 
recently  been  boiled  to  drive  ofT  the  air.  The  under 
or  shiny  side  of  the  section  is  placed  on  the  water, 
to  12  microns  give  practical  sections.  As  they  are  cut 
When  the  sections  have  flattened  out  on  the  warm 
water  they  are  caught  up  on  the  prepared  cover-glasses, 
the  water  blotted  ofif,    and  then  dried  over  the  flame 
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or  in  the  tlrying  oveii.  The  cover-glasses  should  he 
N\>.  1  or  thin  No.  A  tliree-quarter  inch  s(|uares,  or 
larger  if  the  size  of  Tlie  section  requires.  They  must 
l)e  perfectly  clean,  free  of  all  dirt  and  grease.  A 
minimum  amount  of  alhumin  fixative  should  he  spread 
evenly  on  the  clean  cover-glass,  so  that  there  will  not  he 
enough  of  it  to  hecome  heavily  stained.  The  prepared 
cover-glasses  should  he  placed  on  a  clean  card-lioard. 
c«)vcre<l  with  clean  paper  and  tlried  in  the  incuhator 
for  twelve  hours  he  fore  using.  They  should  not  he 
dried  hy  passing  through  the  flame.  It  is  advisahle, 
therefi»re,  to  keep  a  supply  of  such  i)repared  cover- 
glasses  on  hand. 

After  the  mounted  i)araftin  sections  have  hcen  dried 
on  tl'.e  cover-glasses,  the  paratTin  is  removed  hy  heating 
over  the  flame  and  dropping  into  xylene,  followed 
hy  ahsolute  alcohol  and  then  distilkul  water. 
^  The  siher  impregnation  should  l)e  carried  out  in  the 
dark  (dark  hottles  covered  with  hlack  paper).  Wide- 
mouthed  hottles  with  tightly  fitting  corks  should  he 
used.  The  mounted  cover-glass  is  taken  from  the  dis- 
tilled water,  rinsed  in  2  per  cent,  silver  nitrate  solution, 
and  then  covered  with  another  clean  cover-glass  also 
wet  with  the  silver  solution.  The  silver  solution 
should  always  he  freshly  made,  and  should  never  be 
used  after  it  is  from  3  to  4  days  old.  During  this 
time  the  same  solution  may  he  used  over  and  over 
again,  if  kept  uncontaminated  and  in  the  dark  hottle. 
The  bottle  should  contain  enough  of  the  silver  solu- 
tion so  that  when  the  cover-glasses  are  ])laced  on  edge 
against  the  side  of  the  bottle,  it  will  not  completely 
cover  them.  The  cover-glasses  are  held  together  hy 
caj)illary  attraction,  and  if  placed  against  the  side  of 
the  bottle  wet  and  the  silver  solution  then  poured  in 
so  as  not  to  cover  them  completely,  they  will  he  held 
upright  also  by  capillary  attraction,  and  will  not  slip 
apart.  The  bottle  is  then  tightly  corked  and  placed  in 
the  incubator  for  from  thirty  minutes  to  one  hour. 
After  impregnation,  the  cover-glasses  are  removed, 
separated,  and  the  mounted  section  put  into  the  reduc- 
ing mi.xture  section  side  up. 

The  reducing  mixture  consi.sts  of  ^  ex.  of  a  2  per 
cent,  silver  nitrate  solution,  5  c.c,  of  warm  glycerin, 
^  r  <\  of  a  warm  10  i)er  cent,  gelatin  solution,  and  5 


c.c.  of  a  1.5  per  cent,  warm  agar  suspension,  to  which 
mixture  from  0.25  to  2  c.c.  of  a  5  per  cent,  hydro- 
quinone  solution  is  added  just  before  using.-  The 
warm  glycerin  and  gelatin  solutions  and  the  silver 
nitrate  are  first  thoroughly  mixed,  then  the  agar  sus- 
pension is  stirred  in  with  a  glass  rod,  and  finally  the 
hydroquinone,  just  before  the  sections  are  placed  in 
the  mixture.  The  agar  suspension  must  be  carefully 
made.  One  and  five-tenths  gm.  of  agar  cut  up  into 
small  bits  is  added  to  100  c.c.  of  distilled  water  and 
carefully  and  slowly  heated  to  the  boiHng  point,  being 
constantly  stirred  with  a  glass  rod.  \Mien  the  agar 
has  gone  into  fine  suspension,  the  solution  is  poured 
into  a  bottle,  which  is  corked  lightly  and  kept  on  top 
the  paraffin  oven.  Should  the  agar  become  flaky  and 
settle 'out,  it  must  be  brought  to  the  boiling  point  again 
with  constant  stirring.  It  should  be  just  thin  enough 
to  pour,  and  not  too  thin  and  watery.  The  glycerin 
and  gelatin  solutions  can  also  be  kept  warm  on  top 
the  paraffin  oven. 

The  amount  of  hydroquinone  added  to  the  reducing 
mixture  varies  somewhat  with  the  tissue  and  the  fixa- 
tion. In  general  it  is  best  to  use  as  small  an  amount 
as  possible  so  that  the  reduction  is  not  too  rapid.  A 
slow  reduction  usually  gives  the  best  results;  but  if 
too  slow,  precipitates  will  form  and  the  spirochetes 
will  not  be  well  stained.  Usually  from  0.5  to  1  c.c. 
gives  the  best  results ;  but  in  some  cases  more  may  be 
required.  After  the  hydroquinone  has  been  added,  the 
mixture  is  stirred  vigorously  for  a  short  time.  It  is 
then  poured  into  a  staining  dish,  and  the  mounted 
section  removed  from  the  silver  solution,  the  cover- 
glasses  separated,  and  that  holding  the  section  immersed 
in  the  reducing  mixture  for  a  number  of  seconds  until 
reduction  is  complete.  The  longer  the  section  is  in  the 
reducing  mixture,  the  darker  it  will  be.  When  it 
becomes  a  light  reddish  brown  it  is  removed  and 
washed  in  a  5  per  cent,  sodium  thiosulphate  solution, 
then  rinsed  in  distilled  water,  dehydrated  in  absolute 
alcohol,  cleared  in  pure  xylene,  and  mounted  in  balsam. 
When  the  sections  have  been  properly  stained  they 
will  now  be  light  reddish  brown.  If  a  deep  brown  or 
black,  the  tissue  will   be  too  deeply   stained  and  the 
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spirochetes  not  sufficiently  contrasted.  Usually  the 
albumin  fixative  on  tiie  cover-glass  about  the  section 
is  stained  somewhat,  and  this  can  be  ruhb.d  off  with 
a  clean  cloth,  care  being  taken  not  to  touch  the  section 
with  the  cloth.  The  upper  surface  of  the  cover-glass 
should  he  similarly  cleaned.  The  section,  of  course, 
must  never  be  allowed  to  get  dry  after  the  paraffin 
has  been   removed. 
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Tig.  2— Si)irochac'a  pallid.i  in  kidney-  of  a  cDiixtiiiial  >yi)liilitic.  'I  lie 
.spirochetes  are  in  small,  localized,  inrtanimatory  arcab  lictwciii  tin- 
tubule«  and  around  the  blood  ve»  els.  Tissue  (ixcd  in  formaldehyd, 
blocked  in  paraffin;  stain  obtained  by  silveragar  method  within  one 
hour  after  cutting  rections.  I'hotcKraphed  witn  a  Zeiss  2  mm.,  oil- 
immersion,  compensating  ocular  No.  4,  with  a  bellows  IciiRth  of   155  cm. 

The  use  of  the  second  cover-glass  during  the  impreg- 
nation in  the  silver  solution  seems  to  be  an  essential 
feature  of  the  method.  We  have  never  been  able  to 
secure  good  results  by  leaving  the  sections  uncovered 


during  impregnation.  The  spirochetes  will  stain  only 
very  faintly  or  not  at  all ;  precipitates  more  readily 
occur,  and  the  tissue  elements  are  more  deeply  stained. 

It  is  important  that  the  alcohol  used  be  pure,  and 
contain  no  mercuric  chlorid,  copper  or  other  metal." 
Alcohol  dehydrated  over  copper  sulphate  should  not  be 
used.  The  tissues  are  easily  mordanted,  and  the  differ- 
entiation of  the  spirochete  made  difficult  or  impossible. 

All  solutions  should  be  made  in  distilled  water ;  and 
all  glass-ware  must  be  clean.  Acid  fumes  should  be 
avoided. 

Our  experience  has  taught  us  that  not  all  formalde- 
hyd-fixed  tissues  react  to  the  silver  impregnation 
method  in  the  same  way.  Controls  show  that,  with 
the  same  solutions  and  same  conditions  otherwise, 
some  tissues  appear  granular,  some  a  bright  yellow, 
and  others  brown  or  black,  while  others  will  not  stain 
at  all.  We  believe  that  these  differences  in  staining 
reactions  are  in  part  due  to  slight  differences  in  fixa- 
tion, contamination  of  the  formaldehyd,  etc.,  giving 
rise  to  differences  in  the  process  of  reduction.  We 
have  found  that  by  changing  the  reaction  of  the 
tissue  before  staining,  it  is  often  possible  in  such 
cases  to  affect  the  tissue  conditions  to  such  an 
extent  that  good  staining  results  can  be  obtained. 
The  best  results  have  been  obtained  by  the  use  of  a 
1  per  cent,  solution  of  uranium  or  copper  nitrate,  or 
a  0.5  per  cent,  solution  of  ferric  alum.  This  is  accom- 
plished by  placing  the  sections,  from  water,  after  the 
removal  of  the  paraffin,  in  one  of  these  solutions  for 
several  minutes,  and  then  washing  thoroughly  in  dis- 
tilled water  before  putting  them  into  the  silver  solu- 
tion. These  solutions  do  not  act  uniformly  in  all  cases. 
Uranium  nitrate  usually  gives  the  best  results,  as,  after 
its  use,  the  tissue  elements  do  not  stain  so  deeply, 
leaving  the  spirochetes  better  differentiated.  Copper 
nitrate  and  ferric  alum  have  given  especially  good 
results  in  isolated  cases  of  poor  formaldehyd  fixation. 
If  the  tissues  are  well  fixed  in  formaldehyd,  it  is  not 
necessary  to  use  any  one  of  these  reagents,  and  they 
should  be  tried  only  when  the  method  proper  does  not 
yield  good  results. 

Aside  from  the  use  of  the  second  cover-glass  to 
cover  the  section  during  the  impregnation,  the  success- 
ful operation  of  the  method  depends  on  the  reduction 
process.     This  can  be  controlled  to  a  great  degree  by 
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varying  the  amount  of  hydroquinone  and  also  by  the 
temperature.  After  a  Httle  experience  in  judging  the 
color  obtained  by  reduction  there  should  be  no  trouble 
in  obtaining  sufficiently  good  stains  for  diagnostic  pur- 
^x)ses.  With  a  little  more  skill  obtained  by  jiractice. 
the  most  beautiful  preparations  can  be  easily  obtained. 
Any  failures  or  inconstant  results  are  due  to  dilTerences 
in  the  physical  conditions  of  the  reducing  mixture  or 
in  the  fixation  of  the  tissue.  As  mentioned  above, 
changing  the  reaction  of  the  tissue  by  means  of  ura- 
nium or  copper  nitrate,  or  by  ferric  alum,  will  some- 
times remedy  the  difficulty. 

We  regard  this  method  as  by  far  the  best  one  yet 
devised  for  the  demonstration  of  spirochetes  in  tissues. 
The  organisms  are  dark  reddish  brown  to  jet  black 
against  a  very  light  brown.  With  experience  it  can 
be  so  manipulated  that  only  the  spirochetes  and  the 
nuclei  of  the  tissue  are  stained,  so  that  a  beautiful 
contrast  for  demonstration  purposes  or  photomicro- 
graphic  work  is  obtained. 

Further,  the  rapidity  of  the  method  as  compared  to 
all  other  methods  for  spirochetes  in  tissue,  and  its 
applicability  to  single  sev^-tions  make  it  the  most  prac- 
tical method  for  diagnostic  work  yet  devised. 
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SEGUNDO     METODO     PEREECCIONADO 

PARA     LA     DEMUSTRACION     DEL 

ESPIROQUETO     PALIDO     EN 

LOS     TEJIDOS 

EL       METODO      DE       VVARTHIN       Y      STARRY       EN       CUBRE- 
OBJETOS       DE       AGAR       ARGENTICO  * 


POR     EL 
DR.     ALFRED     SCOTT     WARTHIN.     PhD. 

Y 

ALLEN     C.     STARRY 

ANN      ARBOR,      MICH. 


En  Enero,  1920,  describimos  ^  nuestro  primer  metodo 
perfeccionado  y  rapido  para  demostrar  el  Spirochaeta 
pallida  en  los  cortes  fijados  en  fornialdehido,  incrus- 
tados  en  parafina  y  montados  en  cubreobjetos.  Las 
caracteristicas  de  e.ste  metodo  consislen  en  aplicar  la 
soliicion  de  nitrato  de  plata  y  la  sub.stancia  reductora  en 
masa  pequena  para  que  obre  entre  los  cubreobjetos, 
de  modo  que  solo  llegue  al  corte  por  medio  de  la  atrac- 
cion  capilar  una  cantidad  minima  de  plata  y  de  subs- 
tancia  reductora.  Cuando  esto  se  hace  del  modo  indi- 
cado  en  el  procedimiento,  los  espiroquetos  se  impreg- 
nan  mas  que  los  elementos  histologicos,  destacandose 
en  contraposicion  a  los  ultimos,  sin  que  se  forme  un 
precipitado  que  los  oculte.  Descubrimos  que  este  era 
el  primer  metodo  practico  de  aplicar  la  impregnacion 
argentica  a  los  espiroquetos  en  cortes  aislados  y  que 
constituia  un  perfeccionamiento  marcado  sobre  el 
metodo  de  Levaditi  de  impregnacion  en  masa.  Uno  de 
sus  ])rincipales  meritos  era  el  gran  ahorro  de  tiempo — 
de  diez  a  catorce  dias  con  el  metodo  viejo  a  doce  horas, 
con  el  nuevo.     Con  este,  ademas,  pueden  usarse  cortes 

*  Del  Lahoratorio  Patologico  de  la  Faeultad  de  Medicina  de  la  Uni- 
versidad  de  Michigan. 

1.  Warthin,  A.  S.,  y  Starry,  A.  C:  Rapid  and  Improved  Method 
of  Demonstrating  Spirochetes  in  Tissues  ( Warthin  and  Starry's  Cover 
Glass  Method).  Am.  J.  Syph.  4:97    (Eno.)    19J0. 
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lie  la>  inasa>  urtliiiaria>  para  il  iliafjiiiisti(.it.  fiJDs  en 
forinalilehiilu.  siempre  i|iU'  K•^  liallazj^DS  lli^tc)16^ia)s 
imlii|uen  la  existencia  de  iiifeccion  espiri)quetica. 
Henuts  (lescuhierii)  (|ue  el  iiietmlo  es  mas  se^iro  y 
iueii<»>  oapricliDSit  ijue  el  aiiti.Ljiut  metoih)  de  Levaditi 
I)  cualquiera  de  sus  nioditicaeiones.  Despues  ile  publi- 
car  su  descripcion,  henios  visto  corroborados  estos  pun- 
tos  por  varit)s  otros  investi^adores  de  lahoratorio. 

rresentatuos  ahora  un  iiietodi)  que  consideranios  un 
perfeccionainientit  tan  ijrande  sobre  el  priniero,  conio 
aquel  lo  fue  Mibre  lo^  iiK'todos  antii,'uii>.  pur  poseer 
tre>  ventajas : 

1.  Se  acorta  imiclio  el  tieiiiiu);  tudu  cj  procediinii'ii- 
to  puede  llevarse  a  cabo  en  inenos  di-  una  bora  des- 
pues de  niontarse  Ins  cortes  en  cubredbjetos. 

2.  Los  re>ultad(is  son  uias  seguros.  llenio>  denuts- 
trado  espirocjuetos  en  los  tejidos  con  este  nietodo. 
cuando  lodos  los  deinas  ban  pioduoido  rt'sultado^  neij[a- 
tivos. 

.V   \\s  mas  sencilhj  y  se  lleva  a  cabo  ci»n  mas  facilidad. 

KL       MKTOIX)       DE       AC.AK-I'I.ATA       DK       WAIMIIIN       N 
STAKKV 

1.  Fijense  l<>s   tejidos  en    fnrnialileludo   iR'utio. 

2.  Incrustense   en    jiaratina. 

3.  Seccioneiise  y  moiiteiise  los  cortes  in  ciil)rt<il>jrii)s.  con 
fijador  de  alhumina. 

A.  Separese  la  paratina    (xilul,  alcohol,  a^ua). 

3.  Eiijaguese  el  ciibrcolijetos  (|iic  conticiie  el  corte.  en  nitra- 
to  de  plata  al  2  por  cicnto;  cv'ihrasc  el  corte  hunicdo  con  otro 
cubreobjetos  perfectamente  lim|)io.  de  modo  que  se  manten- 
Kan  juntos  por  la  atraccion  capi'.ar ;  Iucko.  coloqueiisc  cuidado- 
sameiite  en  un  irasco  con  nitrato  de  i)lata  al  2  iior  ciento  y 
col«'K|uense  en  la  incubadora  dc  trciiUa  niinutos  a  una  bora; 
•iaquense  Iucko  del  nitrato  dc  plata  y  scparense  los  cubre- 
objetos. 

6.  Pongase    el    cubreol)jcttis    con    cl    corte    en    est.t    niczcla 

reduclora : 

r.c. 

Soluciuii    lie-    nitrato   <lr   plata   :il    -'    l><>r   ciento .' 

(ilicrriiia    liliia     5 

Solucioti  til)ia  do  Kclatiiia  acuoKa  al    10  |>or  ciento....  .S 

Suiii>rn!<ioM  tilxa  c|c  uKar  al    1.5   |Hir  cirnto .'i 

.Sohicion  al  cinco  |Hir  cirnio  dr  hidroiitiinoiia  acuoKa.  J 

7.  Despues  de  reducirse  el  corte,  saqnese  y  enjagiiese  en 
•.olucion  al  5  por  ciento  dc  tiosulfato  <i<-  sudii.   ( hipcsiiKiio  i. 

8.  Enjagiiese  en  agua   destilada. 

9.  Alcohol  absoluto.  xilol,  balsamo. 


rONSIDERACIONES       GENERALES 

I'ara  obtencr  los  mejores  resultados,  la  fijacion  debe 
ser  absoluta.  Los  cortes  finos  de  tejido  de  un  espesor 
de  5  a  7  mm.,  preservados  de  uno  a  tres  dias  en  for- 
maldehido  neutro  al  4  por  ciento  (solucion  de  formol 
al  10  ])or  ciento),  dan  los  mejores  resnltados.  Si  sc 
colocri    el    tejifin   en    nlcnhol    ■\^^te<   de   f|ue   se   comjjlete 


Fig.  1. — El  espiroqueto  palido  en  el  rinon  de  un  sifilitico  congenito. 
Los  espiroquetos  se  hallan  en  las  pequenas  areas  inflamatorias,  local!- 
zadas,  entre  los  tubules  y  alrededor  de"  los  vasos  sanguineos.  El  tejido 
en  fornialdehido,  incrustado  en  parafina;  se  coloreo  por  el  nietodo  de! 
agar  argentico  a  la  hora  de  hacer  el  corte.  Fotografiado  con  un  Zeiss  de 
2  mm.  de  inmersion  en  aceitc,  ocular  conipensatorio  No.  4,  con  un  fucl.c 
de  85   cm.   dc   largo. 

!a  lijacion  en  formaklehido,  los  resnltados  son  menos 
satisfactorios.  Si  se  cf)mpleta  la  fijacion  en  fornialde- 
hido, no  es  necesario  lavar  el  tejido  en  agna  antes  de 
jjonerlo  en  alcohol  al  [)()  por  ciento.     Memos  (.)btenido 
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alpuiios  (Ic  micstrus  nu'jorcs  rcsult.ulos  con  tcjidos 
conscrva<l«»  muchos  afms  cii  fttrmaMchidti  al  4  por 
ciento.  Debenios  prccoiiizar  dc  muvo  la  inii>ortancia 
de  fijar  lt>s  tcjidos,  apenas  si-  scparon  del  cuerpt^)  o  lo 
mas   pnuito   jxisihle  dcspucs   do   la   mucrtc. 

Despues  del  alcohol  al  90  por  ciciito,  se  pa.sa  el  tejido 
|>or  alcohol  absoluto,  d<)S  canihios  de  xilol  y  dos  de 
parafina  a  52  C.  I-os  cortes  deheii  tcner  uii  esj^esor 
«lc  5  micras.  aunque  los  cortes  de  8  a  12  niicras  t:mi- 
bien  son  practicos.  A  medfda  que  sc  secciitiien.  sc 
p<»nen  a  flotar  en  apua  destilada  tibia  (|ne  sc  ha  hcrvido 
reciciitemente  jwira  expulsar  el  aire.  Se  coloca  en  el 
a^ia  el  lado  inferior  o  hrillanie  del  corte.  L'uamlo 
se  han  ajtlastado  los  cortes  eii  el  a^iia  tibia  sc  cogen 
en  los  cubreobjetos  preparados.  se  seca  el  ajjiia  con 
secantes  y  luego  se  deshidratan  a  la  lainjjara  o  en  la 
secadora.  Los  cubreobjetos  deben  ser  No.  1  o  No. 
2.  en  cuadrados  dc  tres  cuartos  de  pul^ada  (2  cm.) 
o  niayores  si  lo  exige  el  taniat'io  del  corte.  Deben 
hallar>e  |)erfectanicnte  linipios  v  libres  de  toda  suciedad 
y  j,'ra>a.  Delie  extenderse  unifonneiuenfe  sobrc  el 
cubre<»bjetos  linipi»)  una  cantidad  niiiiinta  de  lijador 
de  albiiniina.  de  m<id(»  (|ue  n(»  sea  sulicienti*  para  col<i- 
rar>e  intensaniente.  Los  cubreobjetos  pre|)arados  deben 
c(»locarse  sobrc  un  carton  linipio,  cubierto  con  papel 
tanibien  linipio  y  sccarsc  en  la  incubadora  docc  horas 
ante>  <le  ein|)learlos.  \o  debe  secarse,  pasandolos  sobrc 
la  flania.  I'or  consij^uientc,  conviene  tener  a  niano  una 
cantidad  suficiente  de  estos  cubreobjetos  preparados. 

Despues  dc  secarse  los  cortes  parafinados  montados 
en  los  cubreobjetos.  sc  (pjita  la  paratina.  calcntandolos 
a  la  flama  y  cchandolos  en  xilol.  sc^iido  de  alcohol 
absoluto  y  lucfjo  agna  destilada. 

]ji  inipregnacion  arj^entica  debe  \erilicar.sc  a  obs- 
curas  ( f rascos  opacos  cubiertos  con  pa|>cl  ncRro). 
Deben  eniplearse  bocales  con  corchos  bicn  ajuslados. 
Se  saca  el  cubreobjetos  monlado  <IeI  aj^ua  destilada,  sc 
enjajjtta  en  solucion  de  nitrato  <le  i)lata  ;il  2  ]>or  ciento 
y  lucRO  se  cubre  con  otro  cubreobjetos  lini|)io,  tanibien 
liuniedecido  con  la  .solucion  arfjentica.  Dcbc  sictnprc  pre- 
parar.sc  la  .solucion  arjjeiitica  fresca  y  no  eniplearse  si 
tienc  mas  de  tres  »»  cuatm  dia>.  Durante  cste  tietupo, 
la  misma  solucion  pnede  eniplearse  vez  tras  vez,  si  no 
se  contamina  y  sc  j^uarda  en  el  frasco  opac(».  El  fras- 
tu  dcbc  conteiiir  miIk  icnic  sribiii(')ii  arc^entica,  dc  modo 


que  cuaiido  se  coloquen  los  cubreobjetos  de  lado  contra 
el  lado  del  frasco,  no  los  cubra  del  todo.  Los  cubreob- 
jetos se  mantienen  juntos  por  la  atraccion  capilar  y  si 
se  colocan  humedos  contra  el  lado  del  frasco  y  se  vierte 
sobre  ellos  la  solucion  argentica  de  modo  que  no  los 
cubra  del  todo,  tambien  se  mantendran  horizontalmente 
por  la  atraccion  capilar  y  no  se  separaran.     Luego  se 


Fig.  2. —  V.\  espiroqucto  palido  en  cl  rinoti  de  un  sitililico  cynweniln. 
Los  espiroquetos  se  hallaii  en  las  pequenas  areas  inflamatorias,  Incali- 
zadas,  entre  los  tiibiilos  y  alredednr  de  los  vasos  sangineos.  El  tejido 
lijo  en  formaldehido,  incrustado  en  fina;  se  obtuvo  el  cortc  por  el  nietodo 
del  agar  argentico,  a  la  hora  de  hacer  el  corte.  FotograHado  con  un 
Zweiss  de  2  mm.  de  inmersion  en  aceite,  ocular  compensatorio  No.  4, 
con  un  fuelle  de  155  cm.  de  largo. 

tapa  hermeticamentc  el  frasco  y  se  coloca  en  la  incuba- 
dora  de  treinta  minutos  a  una  hora.  Despues  de  la 
impregnacion,  se  sacan  los  cubreobjetos,  y  se  coloca  cl 
cortc  en  la  substancia  reductora  con  cl  lado  tlel  cortc 
hacia  arriba. 
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l-'i  inczcl;*  ill-  rt'diKcion  loiisistr  on  .>  ci-.  dr  iina  soU«- 
cion  (le  nitrato  dc  plala  al  2  por  cieiit*).  3  c.c.  ^W  j^liccriiia 
tihia.  5  c.c.  do  una  soluciou  tibia  de  gelatina  al  10  por 
cicnto  y  5  c.c.  de  una  suspcn.sion  tihia  dc  aj^ar  al  1.5 
|X)r  ciento.  a  lo  cual  se  aRrep^m,  preci.saniente  antes  dc 
cmplcarla  dc  0.25  a  2  c.c.  de  ima  solucion  al  5  por  cicnto 
dc  liidr<)(]ninona.  Antes  (pie  nada  sc  me/.clan  l)ien  las 
solucioncs  tihias  dt-  tjliccrina  v  dc  fjelatina  v  ci  nitrato 
de  |)lata.  lue^o  se  vicrte  la  suspcnsi(')n  dc  ajj^ar,  ajjitan- 
dosc  con  una  \arilla  dc  cristal  y  por  tin  la  lii(lro(|ninona 
precisaniente  antes  dc  colocarsc  los  cortcs  en  la  niez 
cla.  Debe  ])rej)ararsc  cuidadosanientc  la  suspension  dc 
ap:ar.  .-\  100  c.c.  de  a^ua  destilada  sc  aji[reRan  1.5  u,m. 
de  agar,  cortado  en  pedacitos  niuy  pe(|uenos,  y  se  calien- 
ta  cuidadosa  y  lentanientc  al  ])unto  de  ehullicion.  agi- 
tandose  constantcnientc  con  una  varilla  de  cristal. 
Cuando  el  agar  sc  lia  con  vert  ido  en  una  suspension 
niuy  fina,  se  vicrte  la  s(»lucion  en  una  hotella.  (|ne  se 
tapa  ligcranicntc  y  sc  coloca  encinia  del  liorno  dc  lu 
paratina.  Si  el  agar  se  \  uclve  coposo  y  se  asienla,  debe 
llcvarse  de  nuevo  al  punto  de  la  cbullicion.  agitandose 
constantcnientc.  Debe  ser  lo  snticicntenicnte  daro  para 
verterlo,  pcro  no  deniasiado  daro  y  acuoso.  Las  solu- 
ciones  de  gliccrina  y  gelatina.  i)ueden  tanibicii  niaiitc- 
nerse  tibias  cncinia  del  horno  de  paratina. 

La  cantidad  de  Iii(lro(|uinona  (|ue  se  agrega  a  la  nic/.- 
cla  reductora  varia  alg(»,  segiin  el  tejido  y  la  lijacicni. 
l'",n  general,  conviene  m.'is  cniplear  la  nienor  cantidad 
po>il)lc.  dc  niodo  (|ue  la  reduccion  no  sea  deniasiado 
raj)ida.  Por  regla  general,  una  reduccion  lenta  da 
niej(jres  resultados ;  pero  si  es  deniasiado  lenta.  se  for- 
niaran  precipitados  y  no  se  teniran  bicn  los  espirocjuctos. 
Por  regla  general,  de  0.5  a  1  c.c.  dan  niejores  resul- 
tados; ])cro  en  algun<».s  casos,  (juizas  se  necesitc  nias. 
Despues  de  agregarse  la  liidro(|uinona.  se  agita  cncr- 
gicamente  la  niezda  por  algiin  tienipo.  Sc  vicrte  luego 
en  una  placa  de  coloracion  y  sc  saca  el  corle  niontado 
de  la  solucion  argcntica,  se  bcjjaran  los  cubreobjetos  y 
el  (jue  contiene  el  cortc  sc  sunierge  en  la  substancia 
recluctora  jKjr  \arios  segundos,  liasta  (|uc  sc  coinpletc 
la  reduccion.  Mientras  mas  tienipo  este  cl  cortc  en  la 
mezcla  reductora,  mas  obscuro  se  volvera.  Cuando 
toma  un  color  rojo  p.'irduzco  daro,  se  saca  y  sc  lava  en 
una  s<»lucion  al  5  por  ciento  de  tiosulfat<»  de  sodio,  lue- 
go se  enjagiia  en  agua  destilada.  se  desbidrata  en  alc(»- 
liol  absoluto,  sc  limpia  en  xilol  puro  y  sc  monta  en  bal- 


samo.  Cuando  los  cortes  se  ban  coloreado  debidamente, 
tienen  un  color  rojo  parduzco  claro.  Si  se  vuelven  de 
un  color  pardo  obscuro  o  negro,  el  tejido  se  ba  tenido 
demasiado  intensaniente  y  los  espiroquetos  no  se  desta- 
caran  bien.  Por  lo  general,  se  colorea  algo  el  fijador 
de  albumina  en  el  cubreobjetos  alrededor  del  corte  y 
esto  puede  quitarse  con  un  pano  Hmpio,  teniendose  cui- 
dado  de  no  tocar  el  corte.  Debe  limpiarse  del  mismo 
modo  la  superficie  superior  del  cubreobjetos.  Por 
supuesto,  no  debe  dejarse  nunca  que  el  corte  se  seque, 
despues  de  quitarse  la  parafina. 

El  uso  del  segundo  cubreobjetos  durante  la  impreg- 
nacion  en  la  solucion  argentica.  parece  constituir  una 
caracteristica  indispensable  del  metodo.  No  liembs 
podido  nunca  conseguir  buenos  resultados  si  no  cubri- 
mos  los  cortes  durante  la  impregnacion.  Los  espiro- 
quetos se  colorearan  solo  muy  debilmente  o  nada  en 
absoluto ;  ocurren  mas  facilmente  precipitados  y  los 
elementos  histologicos  se  tiiien  mas  intensamente. 

Es  importante  que  el  alcobol  sea  puro  y  que  no  con- 
tenga  cloruro  mercurico,  cobre  ni  ningun  otro  metal. 
No  debe  emplearse  alcohol  deshidratado  sobre  sul- 
fato  de  cobre.  Los  tejidos  ceden  con  facnlidad  a  la 
accion  el  mordiente  y  se  vuelve  dificil  o  imposible  dife- 
renciar   los   espiroquetos. 

Todas  las  soluciones  deben  hacerse  en  agua  desti- 
lada  y  la  cristaleria  debe  ser  limpia.  Deben  evitarse 
los  vapores  acidos. 

Nuestra  experiencia  nos  ha  demostrado  que  no  todos 
los  tejidos  fijos  en  formaldehido  reaccionan  a  la  impreg- 
nacion argentica  del  mismo  modo.  Los  testigos  indi- 
can  que  con  las  mismas  soluciones  y  los  mismos  meto- 
dos  generalmente,  algunos  tejidos  toman  forma  granu- 
lar, otros  toman  un  color  amarillo  brillante  y  otros  par- 
do  o  negro,  en  tanto  que  otros  no  se  colorean  absolu- 
tamente.  Creemos  que  estas  diferencias  en  las  reaccio- 
nes  de  coloracion  se  deben  en  parte  a  diferencias  lige- 
ras  en  la  fijacion,  la  contaminacion  del  formaldehido, 
.  etc.,  que  causan  diferencias  en  el  proceso  de  reduccion. 
Hemos  descubierto  que  cambiando  la  reaccion  del  teji- 
do antes  de  colorearlo,  a  menudo  es  posible  afectar  las 
condiciones  histologicas  a  tal  punto  que  puedcn  obte- 
nerse  buenos  resultados  de  coloracion.  Hemos  obte- 
nido  los  resultados  mejores  con  una  solucion  al  1  por 
ciento  de  nitrato  de  uranio  o  de  cobre  o  una  solucion 
al  0.5  por  ciento  de  alumbre  ferrico.     Esto  se  logra 
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coloiaiulo  l(»s  oortes  del  ajjiia.  di'spues  dc  ([uilar  la  para- 
tiiKi,  tMi  una  de  eslas  solucioiu's  pt»r  varios  ininulos  y 
lavandolos  luego  pcrfectaineiite  en  au^ua  destila'la,  antes 
de  colocarlos  en  la  solucion  tie  plata.  Kstas  solucioiies 
no  obran  unifornieniente  en  todos  los  casos.  El  nitrato 
de  uranio  por  lo  jjeneral  es  el  que  da  niejores  resultados, 
puesto  que,  ilespues  de  usarlo.  los  elenienlos  histi)16- 
tjioos  ni)  se  tinen  tan  intensaniente.  lo  cual  perniite  dife- 
renciar  niejor  los  espiroquetos.  El  nitrato  de  cobre  y 
el  alunihre  ferrico  ban  dado  buenos  resultailos,  en  par- 
ticular en  casos  aislados  de  mala  tijacion  en  fonnalde- 
bido.  Si  se  ban  tijado  bien  los  tejidos  en  fornirddebido, 
no  es  necesario  eni])lear  ninguno  de  estos  reactivos  y 
(M)en  probarse,  unicaniente  cuando  el  nietodo  de  por 
si  no  produce  buenos  resultados. 

Aparte  del  enipleo  del  segiuido  cubreobjetos  para 
cubrir  el  corte  durante  la  iniprej^nacion.  el  exito  del 
nietodo  depende  del  proceso  de  reduccion.  Ivsto  puede 
donnnarse  en  gran  ])arte  variancU)  la  cantidad  de  bidro- 
(juinona  y  tanibien  por  la  teiu])eratura.  Despues  de 
alguna  experiencia,  juzgando  por  la  coloracion  obtenida 
por  la  reaccion,  no  debe  liaber  dificultad  alguna  en  obte- 
ner  colorantes  suticientemente  buenos  j)ara  fines  diag- 
nosticos.  Con  alguna  destreza.  debida  a  la  practica, 
inieden  obtenerse  con  facilidad  preparados  niuy  ber- 
niosos.  Todo  frasco  o  resultados  inconstantes  se  deben 
a  las  diferencias  en  las  condiciones  fisicas  de  la  subs- 
tancia  reductora  o  en  la  fijacion  de  los  tejidos.  Conio 
bemos  dicbo.  el  canibiar  la  reaccion  bistol(')gica  por 
medio  de  nitrato  de  uranio  o  de  cobre  o  de  alumbre 
ferrico,  a  veces  evitara  la  dilicultad. 

Consideramos  este  metodo  muy  suj^erior  a  todos  los 
projjuestos  basta  la  fecba  para  la  demostracion  de  los 
e.spirocjuetos  en  los  tejidos.  Los  microbios  se  presentan 
en  color  rojo  parduzco  obscuro,  a  negro  de  azabacbe, 
contra  un  fondo  ])ardo  muy  daro.  A  medida  c|ue  se 
obtiene  experiencia.  puede  uno  arreglarsclas  de  modo 
(|ue  s<')lo  se  coloreen  los  esj)iro(|uetos  y  los  nucleos  del 
tejido,  de  modo  (|ue  se  obtienen  un  contraste  bello  para 
tines  de  demostracion  y  fotomicrografia. 

Ademas,  la  rapidez  del  metoilo,  c(jmj)arado  con  todos 
los  otros  metod(js  para  tenir  los  espiroquetos  en  los  teji- 
dos y  su  aplicabilidad  a  cortes  aislados,  lo  convierten 
en  el  metodo  mas  practices  para  el  diagn<')stico,  (|ue  se  ba 
inventado  basta  la  fecha. 
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Improved  methods  for  staining  spirochaeta  pallida  in  tissue.' 
By  Aldred  S.  Warthin  and  Allen  C.  Starry. 

[Ann  Arbor,  Michigan.] 

The  two  methods  outlined  here  present  the  first  satisfactory 
ones  devised  for  the  staining  of  spirochetes  in  single  sections  of 
tissue  mounted  upon  cover-glasses.  We  consider  them  of  great 
value  for  the  following  reasons:  They  are  more  certain  than  the 
Levaditi  method  of  staining  in  bulk;  the  time  required  is  shortened 
to  hours,  instead  of  the  days  required  by  that  method ;  they  have 
a  much  greater  applicability  to  practical  diagnostic  work  in  that 
they  can  be  used  for  single  sections,  thus  permitting  a  closer 
control  of  histological  findings. 

I.  Warthin  and  Starry's  Cover-glass  Method. 

1.  Fix  tissues  in  4  per  cent,  formol. 

2.  Wash  thoroughly  in  distilled  water. 

3.  Imbed  in  paraffin  (alcohol,  xylol,  paraffin). 

4.  Cut;  mount  sections  on  cover-glasses  with  albumin  fixative. 

5.  Remove  paraffin  from  section  (xylol,  alcohol,  water). 

6.  Place  cover-glass  in  a  saturated  solution  of  ferric  alum,  or  a 
4  per  cent,  solution  of  ferrous  ammonium  sulphate,  in  incubator 
for  I  to  2  hours. 

7.  Wash  in  distilled  water. 

8.  Rinse  cover-glass  with  section  in  a  2  per  cent,  silver  nitrate 
solution.  Cover  section  with  another  perfectly  clean  cover-glass 
which  has  also  been  rinsed  in  the  silver  solution,  so  that  the  cover- 
glasses  are  held  together  by  capillary  attraction.  Then  place 
them  carefully  on  the  bottom  of  a  wide-mouthed  dark  bottle 
covered  with  black  paper,  and  cover  them  with  the  silver  nitrate 
solution.     Cork  tightly,  and  put  into  incubator  for  3  to  24  hours. 
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>;.  .\itcr  impregnation  pour  ofT  the  silver  nitrate  solution 
and  rinse  in  distilled  water  without  removing  cover-glasses  from 
bottle,  by  pouring  the  water  into  the  bottle,  shaking  gentl\-,  and 
then  pouring  ofl. 

10.  Pour  reducing  fluid  (pyrogallic  acid,  4  grams;  40  per  cent, 
fomiol,  5  cc;  distilled  water,  100  cc.)  into  the  bottle.  See  that 
fluid  passes  between  cover-glasses  by  pressing  upon  them  with  a 
glass  rod,  or  by  shaking.  Reduction  is  almost  instantaneous; 
it  should  occur  evenly  over  the  section  or  brown  lines  will  result. 
After  2  to  3  minutes  remove  cover-glasses,  separate,  wipe  ofl^  with 
a  cloth  any  precipitate  on  the  albumin  fixati\'e  about  the  section, 
taking  care  not  to  touch  the  latter. 

11.  Wash  in  distilled  water. 

12.  Dehydrate  in  absolute  alcohol,  clear  in  xylol,  then  balsam. 
The  reduced  section  should  have  a  faint,  dull  brownish-yellow 

color.  If  the  color  is  bright  yellow  the  organisms  will  be  poorly 
stained.  The  spirochetes  should  have  a  deep  reddish  brown  color 
contrasting  sufficiently  well  with  the  background,  if  the  pro- 
cedure has  been  successful. 

2.  Warthin  and  Starrv's  Silver-Agar  Cover-glass  Method. 

1.  Fix  tissue  in  4  p>er  cent,  neutral  formol. 

2.  Imbed  in  paraffin  (absolute  alcohol,  xylol,  paraflin). 

3.  Cut,  mount  sections  on  cover-glasses  with  albumin  fixative. 

4.  Remove  paraffin  (xylol,  alcohol,  water). 

5.  Rinse  cover-glass  with  section  in  2  per  cent,  silver  nitrate; 
cover  wet  section  with  another  perfectly  clean  cover-glass,  so 
that  they  are  held  together  by  capillary  attraction;  then  place 
them  carefully  in  a  bottle  of  2  per  cent,  silver  nitrate,  and  place 
in  incubator  for  30  to  60  minutes;  then  remove  the  silver  nitrate 
and  separate  cover-glasses.  They  must  not  separate  while  in  the 
bolution. 

6.  Place  cover-glass  with  section  in  the  f(;llowing  reducing 
mixture: 

2  ptT  crnt.  silver  nitrate  Holutiun  3  fc- 

Warm  Ktyccrin S  cc. 

Warm  lo  per  cent,  aqucou!)  gelatin 5  cc. 

Warm  i  J4  per  cent,  agar  Hua|>enMion 5  cc. 

S  I>*>r  cent,  aqueous  hydroqiiinonc  solution 2  cc. 
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7.  Reduce  until  section  is  a  light  reddish  brown  (several 
seconds);  remove  and  rinse  in  5  per  cent,  sodium  hyposulphite 
solution. 

8.  Rinse  in  distilled  water.  Clean  off  with  a  cloth  any  pre- 
cipitate on  the  cover-glass. 

9.  Absolute  alcohol-xylol-balsam. 

The  mounted  section  should  have  a  light  reddish  brown  color; 
if  too  deep  brown  or  black  the  spirochetes  will  not  be  sufficiently 
contrasted.  They  should  appear  dark  reddish  brown  to  jet 
black  against  a  very  light  brown  background. 

In  some  cases  of  poor  fixation  of  the  tissue  with  poor  staining 
of  the  spirochetes  we  have  found  that  if  the  sections  before  being 
put  into  the  silver  solution  are  treated  for  several  minutes  in  a 
I  per  cent,  solution  of  uranium  or  copper  nitrate,  or  a  0.5  per 
cent,  solution  of  ferric  alum,  the  tissue-reaction  is  changed  in 
some  way  so  that  good  staining  results.  These  solutions  do  not  ^ 
act  uniformly  in  all  cases.  After  their  use  the  section  must  be 
thoroughly  washed  in  distilled  water  before  it  is  put  into  the 
silver  nitrate  solution. 
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A  CASE  OF  AYERZA'S  DISEASE: 

CHRONIC  CYANOSIS,  DYSPNEA,  AND  ERYTHREMIA,  ASSOCIATED 
WITH  SYPHILITIC  ARTERIOSCLEROSIS  OF  THE  PULMONARY 
ARTERIES 

By  Aldred  Scott  \\  arthin,  Ph.D.,  M.D., 

Professor  of  Pathology  and  Director  of  Pathological  Laboratories,  University  of  Michi- 
gan, Ann  Arbor,  Mich. 

THE  discovery  by  Vaquez,  in  1892,  of  the  syndrome  of  chronic 
cyanosis,  persistent  polycythemia,  and  enlargement  of  liver 
and  spleen,  in  the  absence  of  organic  heart  involvement,  and 
Osier's  service  later  in  calling  the  attention  of  the  medical  profession 
to  this  new  complex,  established  a  definite  place  for  it  in  nosology 
as  Vaquez's  disease.  Osier's  disease,  Osler-Vaquez  disease,  ery- 
thremia, primary  polycythemia,  splenomegalic  polycythemia,  poly- 
cythemia with  chronic  cyanosis,  myelopathic  polycythemia,  crypto- 
genic polycythemia,  erythrocytosis  megalosplenica,  etc.  Lucas  (i) 
collected  149  undoubted  and  30  questionable  cases  from  the  liter- 
ature. Since  his  paper  the  number  reported  has  increased  to  over 
200.  Lucas,  in  his  summary,  came  to  the  conclusion  that,  in  the  light 
of  the  present  knowledge  of  the  disease,  it  was  difficult  to  estab- 
lish a  hard-and-fast  line  between  cases  of  polycythemia,  probably 
secondary  in  form  but  of  obscure  origin,  on  the  one  hand,  and 
unquestionable  cases  of  primary  polycythemia  or  erythremia  on 
the  other.  The  23  reported  autopsies  had  thrown  but  little  light 
on  this  question. 

Since  Lucas*  paper  the  question  as  to  the  primary  or  secondary 
nature  of  the  Osler-Vaquez  syndrome  has  received  more  attention, 
and  there  is  an  increasing  number  of  cases  in  which  the  syndrome 
has  been  found  associated  with  other  conditions  in  such  a  way  as  to 
make  it  certain  that  the  symptom-complex  was  purely  secondary. 
The  separation  of  a  primary  polycythemia  from  a  secondary  ery- 
throcytosis has  become  more  diflicult,  and  the  question  may  well 
be  asked  if  a  primary  Osler-Vaquez  disease  exists.  The  uncertainty 

1 04.2 


J 


A  CASE  OF  AYERZA'S  DISEASE  1043 

attending  this  question  has  led  recent  writers  to  split  up  the  Osler- 
Vaquez  disease  into  a  number  of  groups.  The  fact  that  cases  are 
reported  under  such  titles,  or  are  classed  as  "Polycythemia  without 
splenomegaly,"  "Polycythemia  without  cyanosis,"  the  "frustrate 
form,"  congenital  form,  cardiac  form,  "Geisbock's  disease,"  "BIu- 
menthal's  disease,"  etc.,  reveals  the  confusion  attending  the  effort 
to  fix  the  symptom-complex  as  a  distinct  morbid  entity.  Similarly 
the  attempts  to  separate  forms  upon  a  basis  of  the  number  of  red 
cells,  state  of  the  bone-marrow,  etc.,  are  evidence  of  the  difficulty 
in  giving  the  syndrome  a  fixed  position  in  nosology. 

Does  a  primary  erythremia  exist?  The  writer  believes  not, 
certainly  not  in  cases  showing  chronic  cyanosis  and  dyspnea.  Why 
should  a  case  of  pure  or  absolute  polyglobuhsm  have  either  cyanosis 
or  dyspnea?  On  the  other  hand,  there  is  every  reason  why  a  case  of 
chronic  ceyanosis  and  dyspnea  should  develop  a  chronic  erythremia. 
It  is  most  probable  that  all  erythremias  associated  with  cyanosis 
and  dyspnea  (with  a  theoretical  exception  of  a  neoplastic  overforma- 
tion  of  red  cells,  yet  to  be  definitely  shown  to  exist)  are  compensatory 
in  nature  (secondary  to  pulmonary  sclerosis,  emphysema,  congenital 
heart  lesions,  chronic  pulmonary  diseases  leading  to  insufficient 
oxygenation,  increased  resistance  of  the  red  cells  with  lessened 
oxygen-carryingcapacity,  etc.). 

With  this  point  stated,  the  writer  presents  a  unique  case  of  Osler- 
Vaquez  disease,  which  was  under  clinical  observation  for  five  years, 
with  full  autopsy  and  microscopic  findings,  in  which  the  Vaquez 
syndrome  of  chronic  cyanosis,  persistent  high  erythremia,  enlarge- 
ment of  liver  and  spleen,  and  hyperplasia  of  bone-marrow,  are 
shown  to  be  secondary  to  syphilitic  disease  of  the  pulmonary  arteries 
(Ayerza's  disease). 

Case.  L.  H.,  American,  forty-three  (?)  years  of  age,  laborer,  was  ad- 
mitted to  the  Medical  Clinic  (Dr.  George  Dock)  of  the  University  Hospital, 
Ann  Arbor,  January  17,  1907,  and  was  presented  in  the  Clinic  on  the  fol- 
lowing day.  His  chief  complaints  at  that  time  were  difficult  breathing,  pal- 
pitation, blueness  of  skin  and  lips,  general  weakness,  dropsy,  and  frontal 
and  occipital  headaches. 

His  family  history,  as  far  as  known  to  him,  was  negative.  His  father 
was  living;  his  mother  had  recently  had  an  amputation  of  right  tibia  for 
thyroid  metastasis.  He  was  unmarried.  He  denied  venereal  disease,  and 
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CKiiniod  to  drink  and  srm)ko  but  rart-ly.  His  health  had  been  good  up  to 
about  thirty  years  of  age,  when  he  began  to  have  asthmatic  attacks  at 
night.  These  increased  in  severity  and  frequency.  At  thirty-six  he  had  a 
sudden  attack  of  apnea,  and  was  unconscious  for  several  minutes.  From 
this  time  on  he  had  more  frequent  and  severe  asthmatic  attacks,  at 
irregular  intervals,  usually  at  night.  Four  years  before  entrance  to  the 
hospital  he  first  noticed  blueness  and  swelling  of  his  face,  hands,  and 
feet.  He  was  told  by  a  physician  that  he  had  "heart  trouble,"  and  under 
medical  treatment  his  symptoms  improved;  the  cyanosis  disappeared  and 
did  not  return  until  September,  1906.  From  this  time  on  attacks  of  cyanosis, 
palpitation,  and  dyspnea  became  more  frequent  and  severe,  with  severe 
frontal  headaches,  frequent  dizziness,  prominence  of  eyes,  feeling  of  thoracic 
constriction,  particularly  when  lying  down.  Pressure  upon  sternum  pro- 
duced a  sensation  of  "smothering."  He  had  no  dysphagia,  and  no  marked 
gastrointestinal  disturbances. 

Physical  examinations  by  Drs.  Dock  and  Smithies  showed  a  man  of 
medium  build,  with  thin  panniculus,  with  marked  cyanosis  over  face  and 
neck;  hands  and  feet  were  moderately  blue;  color  deepened  when  patient 
stood  or  let  his  arms  hang  down.  When  lying  down  face  and  neck  became 
slaty  blue,  the  cyanosis  decreasing  after  several  moments.  Exercise  and 
excitement  increased  the  cyanosis.  Palate  and  tongue  were  deep  purple; 
eyes  prominent,  especially  the  right.  Conjunctivae  suffused,  especially  on 
right.  The  pupils  were  of  moderate  size,  equal  and  active.  The  external 
jugulars  were  prominent,  dilated,  and  filled  from  above.  There  was  mod- 
erate pulsation  of  the  carotids.  The  thyroid  was  negative;  no  tracheal 
tug.  Over  the  trunk  the  skin  had  a  bluish  cast.  The  thorax  moved  en 
cuirasse;  respirations  were  shallow,  not  increased  when  resting,  but 
rapidly  increasing  on  slight  exertion.  Heart  beat  faintly  seen  in  5  i.  c.  s., 
inside  the  nipple.  Heart  rate  not  increased.  No  arrhythmia.  Palpation  of 
lungs  negative.  Percussion  showed  good  resonance  over  lungs,  low  liver 
dullness,  an  abnormal  area  of  dullness  beneath  the  upper  portion  of 
sternum,  and  an  atypically  situated  precordial  outline.  Splenic  dullness 
barely  made  out  to  edge  of  ribs.  Auscultation  of  lungs  showed  diminished 
vesicular  over  entire  right  side  above  fifth  rib;  below  this  inspiration  was 
sharp  and  blowing,  expiration  soft  and  prolonged,  with  few  piping  r^Ies. 
On  the  left  side  there  was  bronchovesicular  breathing  to  the  second  rib, 
with  increased  vesicular  below,  with  more  numerous  r^les.  Spoken  and 
whisF>cred  voice  were  negative. 

Auscultation  of  heart  revealed  faint  sounds  heard  with  difficulty. 
The  first  sound  at  ap)ex  was  soft  and  impure;  the  pulmonic  second  moder- 
ately accentuated.  Over  base  of  heart  sounds  could   barely   be  heard. 
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The  radial  pulse  was  slow,  moderately  full,  fuller  on  left  than  on 
right.  Radial  arteries  moderately  sclerotic.  The  blood  pressure  varied  on 
the  two  sides;  on  the  left  systohc  was  156  mm.  Hg,  diastolic  109  mm.; 
on  the  right  the  systolic  was  146,  the  diastolic  98  mm.  (Erianger  apparatus, 
12  cm.  cuff). 

The  abdomen  was  somewhat  distended  in  region  of  umbilicus.  Lower 
border  of  liver  dullness  low.  The  liver  was  felt  with  difficulty  at  the  end 
of  inspiration.  Splenic  dullness  to  edge  of  ribs.  Spleen  was  not  palpable.  No 
palpable  mass  in  abdomen.  Lymph  nodes  not  enlarged. 

Ophthalmologist's  (Dr.  W.  R.  Parker)  examination  of  eyes  showed  a 
moderated  conjunctival  injection;  marked  venous  congestion  of  retina, 
with  edema  of  macular  region.  No  hemorrhages. 

Left  nasal  fossa  was  partly  occluded.  Examination  of  larynx  negative. 

When  presented  in  the  Medical  Clinic,  January  18,  1907,  the  red  blood 
cell  count  was  found  to  be  6,450,000,  white  cells  6500,  and  hemoglobin  100 
per  cent.  The  blood  was  deep  red  in  color,  flowed  slowly.  The  red  cells 
were  normal  in  appearance;  no  nucleated  forms  were  seen,  and  the  diff"er- 
ential  white  count  was  negative.  Urine  contained  a  moderate  amount  of 
albumin,  and  many  small  granular  casts  and  cyhndroids.  A  tentative  diag- 
nosis of  " Osier- Vaquez  disease"  was  made  by  Dr.  Dock  at  this  time. 

Later  fluoroscopic  examination  showed  a  vaguely  outlined,  diff"use, 
non-pulsating  shadow  above  the  heart,  especially  dense  about  the  root  of 
the  lungs  and  great  vessels,  extending  up  into  the  neck.  Heart  downwards 
and  inwards.  Diaphragm  low  on  both  sides,  especially  so  on  right  side. 

A  radiogram  confirmed  the  fluoroscopic  findings,  "a  mass,  almost  as 
dense  as  the  heart,  filling  in  the  mediastinum.  No  definite  lines  of  pulsa- 
tion can  be  seen.  Tumor  appears  to  occupy  both  mediastinal  spaces,  lying 
in  close  approximation  to  heart,  lungs,  and  adnexa.  Points  of  greater  or  less 
opacity  can  be  seen  throughout  the  lungs,  the  infiltration  being  more 
marked  on  the  left  than  on  the  right." 

Course  of  Disease.  The  patient  at  first  improved  somewhat  under 
treatment,  was  able  to  go  about  the  hospital,  his  cyanosis,  erythremia, 
and  dyspnea  varying  in  degree  with  conditions.  About  three  months 
after  entrance,  while  walking  in  the  hall,  he  had  a  sudden  sense  of  pressure 
in  upper  thorax,  "felt  as  if  he  were  being  choked,"  could  not  breathe  or 
speak,  fell  to  the  floor  and  became  unconscious.  When  placed  in  bed  was 
cyanotic  and  markedly  dyspneic,  and  complained  of  pains  in  thorax. 
Respiratory  sounds  were  very  weak  with  numerous  piping  rales;  heart 
sounds  very  weak,  rate  129;  systolic  pressure  106,  diastolic  §§. 

This  attack  was  followed  by  a  period  of  increasingly  frequent  attacks 
of  extreme  cyanosis,  with  more  or  less  pronounced  erythremia,  marked 
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dyspnea,  associated  with  unconsciousness,  headaches,  gastrointestinal 
pain,  and  albuminuria.  He  was  constantly  cyanotic,  but  during  the  two 
years  he  was  in  the  hospital  had  about  seventeen  attacks  of  extreme 
cyanosis  ("black"),  with  extreme  dyspnea,  feeling  of  suffocation,  pre- 
cordial distress  and  palpitation  (angina  hypercyanotica),  these  attacks 
lasting  for  a  few  minutes  or  for  several  hours.  During  the  attacks  the 
heart  rate  was  accelerated,  going  from  60  to  130.  The  peripheral  vessels 
were  injected,  but  there  were  no  positive  venous  pulsations.  During  the 
attacks  there  was  almost  complete  absence  of  breath  sounds,  with  few 
high-pitched  musical  rales.  Heart  sounds  became  very  faint.  The  eye- 
grounds  always  showed  extreme  engorgement  and  edema.  There  was  no 
bleeding,  except  occasionally  from  nose.  Enlargement  of  the  spleen  was 
first  positively  determined  October  21,  1907,  when  it  could  be  palpated 
below  the  edge  of  the  ribs. 

The  erytbremia,  which  had  been  noted  on  entrance,  persisted,  varying 
greatly,  usually  in  proportion  to  the  severity  of  the  attacks  of  cyanosis. 
In  over  100  blood  counts  taken  during  the  605  days  in  hospital,  the  red 
blood  cell  count  only  twice  fell  below  6,000,000,  the  lowest  count  being 
5,040,000  on  March  25,  1907,  and  the  highest  9,500,000  on  May  8,  1908. 
The  average  of  these  counts  was  over  8,000,000  per  c.mm.  Blood  taken 
from  different  parts  of  the  body  showed  some  variation  in  the  number  of 
red  cells.  The  hemoglobin  was  always  above  100  per  cent,  frequently  as 
high  as  156  per  cent  (Micscher);  with  prolonged  paroxysms  of  cyanosis 
and  red  blood  cell  counts  of  8,000,000  per  c.mm.  the  average  hemoglobin 
reading  was  132  per  cent.  The  white  cell  count  ran  within  normal  limits, 
6-10,000,  and  the  differential  white  count  showed  little  variation;  at  times 
a  slight  increase  in  eosinophiles  and  lymphocytes,  and  occasionally  a  few 
myelocytes  after  one  of  the  acute  attacks.  Nucleated  reds  were  occasionally 
noted.  With  the  red  cell  count  7,400,000,  specific  gravity  of  blood  was 
estimated  at  1.062;  coagulation  time  shortened;  viscosity  increased. 

The  patient  remained  in  the  hospital  605  days,  being  discharged 
September  12,  1908.  At  the  time  of  discharge  he  was  still  showing  an  in- 
crease in  the  severity  of  his  attacks  of  cyanosis,  dyspnea,  headaches,  visual 
disturbances  (diplopia,  "turning  black"),  gastrointestinal  symptoms  (loss 
of  appetite,  intense  paroxysmal  pains  in  epigastrium  radiating  to  lower 
abdomen,  constipation  alternating  with  diarrhea).  His  albuminuria  had 
increased.  Stools  were  negative.  He  had  no  dysphagia  or  vomiting.  Tem- 
f>erature  was  never  raised.  The  last  radiograms  seemed  to  show  a  gradual 
extension  of  the  mediastinal  mass. 

Dr.  Dock  inclined  to  a  diagnosis  of  Osler-Vaquez  disease  with  albumi- 
nuria and  chronic  pericarditis;  Dr.  Smithies  to  a  diagnosis  of  polycythemia 
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with  mediastinal  tumor.  The  case  was  reported  by  the  latter,  as  Case  I, 
in  an  article  on  "Clinical  Aspects  of  Tumors  of  the  Mediastinum."  (2)  In 
this  article,  Dr.  Smithies  summarized  the  case  as  follows:  "The  case  pre- 
sents many  of  the  findings  of  the  condition  of  chronic  cyanosis  with  ery- 
thremia described  by  Vaquez,  Osier,  et  al.  The  spleen,  however,  is  not 
enlarged,  and  the  mediastinal  tumor  appears  to  be  a  discoverable  cause 
for  the  symptoms,  which  is  unusual  or  not  yet  reported  for  cases  of  true 
cyanotic  polycythemia,  Vaquez-Osler  malady.  It  is  not  quite  determined 
that  the  two  conditions  do  not  exist,  but  in  view  of  the  rather  marked 
variations  in  the  cyanosis  and  the  red  cell  count,  it  is  probable  that  much 
of  the  polycythemia  is  due  to  extensive  pressure  in  the  thorax  on  the  great 
vessels.  The  changes  in  spleen  and  bone-marrow  might  come  on  later  and 
give  a  characteristic  picture  of  erythremia  vera." 

After  leaving  the  hospital  in  1908,  the  patient  became  a  pop-corn 
peddler  in  Ann  Arbor,  and  was  seen  at  intervals  by  members  of  the  Staff  of 
Internal  Medicine.  He  was  still  subject  to  attacks  of  cyanosis  and  dyspnea; 
but  was  for  some  time  more  comfortable  than  he  had  been  the  previous 
two  years.  He  was  able  to  work  at  his  pop-corn  business  about  half  the  time. 

On  April  28,  19 10,  his  blood  count  was  again  made  in  the  Clinic  of 
Internal  Medicine  (Dr.  A.  W.  Hewlett).  The  red  cell  count  was  7,200,000, 
white  cells  10,500,  and  hemoglobin  120  per  cent.  He  was  first  examined 
by  Dr.  Hewlett  on  the  next  day.  He  found  his  heart  enormously  dilated, 
the  lower  portion  of  the  chest  retracted  and  immobile.  Abdomen  was 
prominent,  but  there  was  no  ascites.  Spleen  was  just  palpable.  Lungs 
showed  signs  of  emphysema,  but  little  bronchitis.  Legs  were  moderately 
edematous.  The  spectroscopic  examination  of  his  fresh  blood,  which  was 
dark  and  thick,  gave  the  characteristic  band  of  oxyhemoglobin.  Urine 
showed  trace  of  albumin  and  few  granular  casts.  He  appeared  at  intervals 
for  examination  and  advice,  his  condition  remaining  about  the  same. 

In  the  Transactions  of  the  American  Opbtbalmological  Society,  1910,  his 
case  was  again  reported,  this  time  from  an  ophthalmological  standpoint, 
by  Drs.  Parker  and  Slocum,  of  the  University  Clinic  of  Ophthalmology. 

By  this  time  the  diagnosis  of  a  mediastinal  tumor  had  been  completely 
abandoned,  and  the  case  was  regarded  as  an  uncomplicated  one  of  "Chronic 
Cyanosis  with  Polycythemia  (Osier- Vaquez  Disease)."  Parker  and  Slocum 
give  in  their  article  (Case  I)  a  detailed  description  of  the  retinal  appear- 
ances of  intense  engorgement  and  edema.  They  noted  the  presence  of  a 
small  venous  aneurysm,  which  later  was  found  to  have  ruptured.  A  second 
retinal  hemorrhage  was  also  seen. 

When  patient  was  seen,  December  2,  19 10,  his  cyanosis  was  greatly 
increased;  his  hands  were  black. 
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On  January  31,  191 1,  Dr.  Hewlett  found  the  spleen  fairly  easily  pal- 
pable and  "purpuric"  spots  about  his  joints  and  over  his  legs,  some  as 
large  as  a  dime,  and  elevated.  During  the  winter  he  had  a  very  severe  attack, 
and  vomited  black  particles. 

Readmittetl  to  the  hospital  on  October  24,  igi  i,  his  condition  obliging 
him  to  give  up  work.  At  this  time  he  gave  his  age  as  fifty-two.  His  chief 
complaint  was  still  dyspnea,  weakness,  and  cyanosis.  He  still  denied 
venereal  disease  and  alcoholism.  His  symptoms  were  about  the  same  as 
when  last  seen.  He  had  not  h)st  weight;  had  had  no  blotnl  in  stools  or 
sputum.  Vision  is  blurred  at  times;  and  he  has  headaches  accompanied  by 
dizziness  and  nausea.  Claims  to  sleep  poorly  at  night;  but  is  drowsy  during 
the  day.  Sleeps  between  examinations.  Has  no  thoracic  pain. 

Physical  examination  (Drs.  Hewlett  and  Van  Zwaluwenburg)  showed 
less  cyanosis  than  in  previous  admissions.  Had  firm,  hard  txlema  over  thighs 
and  legs,  not  much  over  back;  face  was  puffy.  Conjunctival  vessels  were 
enormously  engorged;  many  venules  were  blue-black.  Veins  of  neck  were  full 
until  patient  was  almost  upright,  when  they  collapsed.  Thorax  moved 
poorly;  there  was  inspiratory  retraction  all  the  way  round  at  level  of  dia- 
phragm. Abdomen  was  full,  flat  above  and  bulging  in  the  flanks.  Abdominal 
breathing  markitl.  Percussion  showed  an  enormously  enlarged  heart. 
Liver  was  a  hand's  breadth  Ix-Iow  the  level  of  the  ribs,  reaching  nearly  to 
navel  and  confluent  on  left  with  splenic  dullness.  Lungs  were  nowhere  very 
resonant;  the  lower  lx)rders  moved  slightly,  but  symmetrically.  No  local- 
ized areas  of  diminished  resonance  over  front  or  back.  Tactile  fremitus  was 
negative.  Breath  sounds  all  over  the  lungs  were  feeble,  vesicular,  almost 
inaudible  over  bases  and  back.  Numerous  crackling  rales  were  present 
over  the  upper  portion,  large  dry  ones  Ix'low,  somewhat  more  abundant  on 
right.  The  whole  left  up{x.'r  portion  more  silent  than  on  right.  No  localized 
voice  changes.  The  first  sound  at  ajx-x  was  dull  and  distant,  almost  rcjjlaced 
by  a  systolic  murmur;  second  sound  poorly  heard,  although  easily  felt. 
The  murmur  waned  and  waxed  to  another  maximum  in  the  fifth  i.  c.  s., 
about  2  fingerbreadths  to  left  of  sternum.  It  was  p>oorly  transmitted  to 
axilla?,  and  not  heard  in  back.  The  second  sound  in  the  tricuspid  area  was 
relatively  loud.  At  base  both  sounds  were  distant;  valvular  areas  could 
not  be  accurately  localized;  systolic  murmur  from  below  was  only  occasion- 
ally audible  at  base.  No  diastolic  murmur.  The  radial  pulse  was  small, 
soft,  quick,  and  frequent.  Hands  were  cold  and  moist.  The  liver  margin 
was  felt  as  a  firm  semi-clastic  mass  without  a  distinct  edge.  The  spleen  was 
just  palpable  in  the  anterior  axillary  line  in  the  left  hypochondrium.  Other- 
wise belly  was  tympanitic.  No  fluid  wave.  Ophthalmological  examination 
tthowcd  similar  retinal  engorgement  and  edema  as  ix:fore,  only  more  marked. 
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Erythremia  was  variable  as  before,  7,200,000-8,760,000.  The  white 
cells  ranged  7-10,600;  the  proportionate  count  was  almost  normal,  the 
polynuclears  being  slightly  increased.  No  nucleated  forms  and  no  mye- 
locytes were  found  at  this  time. 

The  patient's  condition  quickly  grew  worse,  increasing  dyspnea  and 
cyanosis,  weakness,  somnolence,  nausea,  "purpura,"  and  finally  bloody 
stools,  blood-streaked  sputum,  delirium,  intense  cyanosis  ("black"),  gen- 
eral collapse,  leading  to  his  death  on  November  14,  191 1. 

Clinical  Diagnosis.  Polyglobulism,  Emphysema.  Cardiac  hypertrophy 
and  dilatation.  Chronic  passive  congestion.  Cardiac  cirrhosis.  Hemorrhage 
from  hemorrhoids.  Nephritis  (?)  (Dr.  Hewlett). 

The  autopsy  was  performed  a  few  hours  after  death. 

Autopsy  Protocol  (Dr.  Warthin).  Male  body,  of  medium  frame,  172 
cm.  long;  abdomen  distended;  umbilicus  everted;  broad  epigastric  angle; 
precordium  prominent.  Skin  of  entire  body  markedly  cyanotic;  where 
least  cyanotic,  on  the  upper  portions  of  body  it  is  yellowish  blue.  Hypo- 
stasis is  extreme,  particularly  on  legs.  Genitals  very  cyanotic  and  slightly 
edematous.  Numerous  angiectatic  warts  over  back,  black  in  color.  Over 
legs  numerous  circumscribed  angiectatic  vessels,  forming  blue-black  spots 
size  of  pin-head  to  dime.  No  hemorrhages  in  skin.  Skin  over  legs  thickened 
and  scaly.  All  superficial  veins  markedly  injected.  Mucous  membranes 
intensely  cyanotic.  Sclerae  yellowish.  Musculature  fair.  Fair  amount  of 
panniculus.  Marked  edema  over  legs,  moderate  over  trunk  and  upper 
portion  of  body.  Rigor  mortis  present  throughout.  Palpation  of  abdomen 
negative.  Liver  and  spleen  could  not  be  felt. 

Head:  Skull-cap  moderately  thick,  but  almost  as  thin  as  paper  in 
left  temporal  region.  Meningeal  grooves  deeply  eroded,  particularly 
that  of  the  left  middle  meningeal  artery.  Inner  table  shows  marked 
erosion.  In  the  right  temporal  region  there  is  a  sharp,  spine-like  exostosis 
projecting  i  cm.  from  the  inner  table.  Dura!  tension  increased.  Dura 
adherent  all  over  convexity,  thickened,  and  very  tough.  Adhesions  between 
dura  and  arachnoid.  Longitudinal  sinus  contains  a  small  red  clot;  the  veins 
opening  into  it  have  markedly  thickened  walls.  Basal  meninges  thickened. 
Arachnoid  over  convexity  thickened,  and  shows  hyaline  patches.  Pial 
vessels  enormously  distended.  Pacchionian  bodies  extremely  small. 
Carotids  and  basal  vessels  show  no  sclerosis.  Cerebrum  intensely  con- 
gested and  edematous.  Ventricles  moderately  dilated.  Chorioid  plexus 
markedly  congested.  Pineal  gland  very  small.  Cerebellum  intensely  con- 
gested and  edematous.  Hypophysis  very  small. 

Spinal  cord  presents  meningeal  thickening,  congestion  and  edema. 

Main  Incision:  Panniculus  very  moist,  light  orange  color.  All  blood 
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vessels  engorged  with  dark  fluid  blood.  Muscles  are  light  brownish-red, 
soft,  and  tear  easily.  No  free  gas  in  peritoneal  cavit}',  and  only  a  small 
amount  of  clear  fluid  (150  c.c).  Omentum  below  umbilicus,  moderately 
fat,  its  vessels  congested.  Lower  border  of  liver  reaches  to  umbilicus  in 
median  line;  in  right  nipple  line  it  is  a  hand's  broadtli  below  edge  of  ribs. 
Spleen  is  large,  its  lower  pole  below  edge  of  ribs.  Stomach  lying  vertically, 
moderately  distended  with  gas.  Curious  sweetish  smell  in  abdominal 
cavity.  Diaphragm  in  lower  border  of  sixth  rib  on  the  right,  in  sixth 
i.  c.  s.  on  the  left. 

Sternum  osteoporotic,  marrow  iiyperplastic.  No  free  gas  in  pleura 
cavities.  Small  amount  of  clear  fluid  (100  c.c.)  in  each  cavity.  Old  adhesions 
over  right  ap>ex;  otherwise  pleurae  are  free.  Lungs  nearly  meet  in  upper  por- 
tion of  mediastinum;  their  free  edges  show  extreme  emphysema.  Mediasti- 
nal fat  fairly  abundant,  very  red  in  color.  No  remains  of  thymic  tissue  seen. 

Heart:  Of  enormous  size,  lying  almost  transversely;  the  greater  part 
of  the  right  heart  lies  to  the  right  of  the  median  line,  the  apex  in  sixth 
i.  c.  s.,  half-way  between  nipple  and  anterior  axillary  lines.  Apex  is 
rounded,  blunt,  with  no  point.  Pericardial  sac  greatly  distended;  no 
p>ericardial  adhesions;  fluid  about  80  c.c,  clear.  All  chambers  of  heart 
greatly  dilated,  particularly  the  right  heart,  the  dilated  right  auricle 
making  up  one-third  of  the  heart  bulk.  Right  border  of  right  auricle 
reaches  to  the  right  parasternal  line.  On  cutting  the  inferior  vena  cava 
there  is  a  gush  of  very  dark  fluid  blood  containing  small  jelly  clots.  Left  and 
right  ventricles  about  equally  dilated;  both  auricles  extremely  dilated,  the 
right  one  in  a  remarkable  degree;  the  muscle  fibers  of  its  wall  widely 
separated.  The  enlargement  of  the  heart  is  due  chiefly  to  dilatation; 
when  emptied  of  blood  its  measurements  are  18  x  13  x  7.5  cm.,  its 
weight  790  gm.  On  the  table  the  heart  flattens  into  a  soft  round  disk.  The 
subepicardial  fat  is  increased,  orange-red  in  color.  Irregular  tendinous 
sp>ot  over  anterior  wall  of  right  ventricle.  Firm  thrombus  in  right 
auricular  apf>endage.  Mitral  orifice  admits  five  fingers,  slight  roughening 
and  thickening  of  proximal  edges,  but  no  organic  insufficiency  or  stenosis. 
Aortic  orifice  barely  admits  thumb;  flaps  negative.  Tricuspid  orifice  greatly 
dilated,  admitting  whole  hand;  flaps  negative.  Pulmonary  orifice  admits 
three  fingers,  two  and  a  half  times  as  large  as  the  aortic  opening.  Calcareous 
plaque  in  wall  of  pulmonary  conus.  Pulmonary  artery  enormously  dilated; 
its  wall  markedly  thickened,  and  its  intima  showing  a  condition  of  ad- 
vanced atherosclerosis.  Coronaries  extremely  dilated,  presenting  patches 
of  sclerosis.  Auricular  ventricular  septum  intact;  foramen  ovale  closed; 
no  anomaly.  Aorta  is  of  medium  size;  its  intima  shows  moderate  sclerosis 
rather  linear  in  type,  with  some  early  atheroma. 
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Fig.  I.  Main  Branch  of  Pulmonakv  Ahtekv, 
Showing  Extensive  Atherosclerosis  and 
Mesarteritis. 


Fig.  2.  Medium-sized  Branch  of  Pulmonary 
Artery,  at  Edge  of  Sclerotic  Patch. 


Fig.  3.  Media  of  Main  Branch  of  Pul- 
monary Artery,  Showing  Area  of  Plasma- 
cell  and  Lymphocyte  Infiltration  of  the 
Media  (Syphilitic  Mesarteritis). 


Fig.  4.  Plasma  Cell  Infiltration  about 
One  of  the  Vasa  Vasorum  of  the  Main 
Pulmonary  Artery. 


F-iG.    5.     Diu\Ti.D    AND    St;i.iKoric    Smalli.k 

PlUMONARY    AkTEKIAL    BkaNCH. 


Fig.  6.  Air  Cxintaininc.  Portion  01  Lung. 
WITH  Thick  Ai-vhoij^r  Wails,  and  Sonu- 
Emi'hvsf.matoi  s  Ai.vi  01 1. 


Fig.  7.  Ateluctatic  Fihroid  Arka  of 
Lln<..  Showing  the  Thickpnud  Sinusoidai. 
CAl•ll.lJ^Klt<i. 
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Lungs:  Right  and  left  lungs  weigh  62s  and  675  gm.  respectively. 
Both  are  very  voluminous,  with  markedly  emphysematous  borders. 
Moderate  anthracosis.  Both  show  extreme  congestion  and  edema.  Airless 
areas  alternate  with  emphysematous.  All  the  branches  of  the  pulmonary 
arteries  are  markedly  dilated,  and  present  an  extreme  condition  of 
sclerosis  and  atheroma,  even  to  the  terminal  branches.  Lower  lobes  show 
patches  of  pneumonic  or  hemorrhagic  consolidation.  In  the  larger  main 
branches  of  the  pulmonary  arteries  the  thickened  intima  shows  porcelain- 
like areas,  with  irregular  cracks  and  thinnings  of  the  wall,  as  in  syphihtic 
aortitis.  Pulmonary  veins  enormously  distended;  their  walls  relatively 
thickened.  Bronchial  nodes  pigmented,  much  congested  and  edematous. 

Mouth  and  Neck  Organs:  Mucous  membranes  of  mouth,  pharynx, 
epiglottis,  larynx,  and  trachea  show  extreme  congestion.  Thyroid  is  small, 
with  small  amount  of  colloid.  The  parathyroids  are  of  normal  size,  and 
very  deep  red.  The  cervical  fat  has  the  appearance  of  embryonic  fat. 
Cervical  lymph  nodes  extremely  congested. 

Spleen:  Free,  no  adhesions.  Greatly  enlarged  before  removal;  much 
smaller  after  removal  and  bleeding;  measures  then  13  x  9  x  6.S  cm.,  and 
weighs  330  gm.  Firm,  does  not  flatten  on  pressure.  Capsule  thickened, 
with  small  hyaline  patches.  Cut  surface  shagreened,  deep  bluish-brown- 
red.  Stroma  increased;  follicles  not  easily  seen. 

Adrenals:  Normal  in  size  and  shape.  On  section  show  intense  con- 
gestion. Medulla  of  right  one  in  advanced  post-mortem  change. 

Kidneys:  Left  and  right  measure  13.5  x  8  x  5.25  and  13  x  7.5  x  4.5  cm. 
respectively,  and  weigh  300  and  200  gm.  They  present  similar  appear- 
ances. Fatty  capsules  are  abundant,  reddish  orange,  resembling  fetal 
fat  in  color  and  appearance.  Fibrous  capsules  strip  easily.  Cortical  surface 
smooth,  deep  purple-red,  with  small  areas  of  parenchymatous  degenera- 
tion in  cortex.  Cortex  atrophic.  Cut  surfaces  nearly  uniform  in  color; 
outlines  of  structure  cannot  be  made  out. 

Intestines:  Contain  a  thin,  soup-like,  bile-stained  material.  No  fresh 
blood  seen.  Mucosa  shows  extreme  congestion  and  edema.  Appendix 
surrounded  by  old  adhesions.  Bile  passages  patent.  No  hemorrhoids.  No 
bleeding  in  rectum. 

Stomach:  Contains  a  plum-coIored  mucus  containing  some  food 
remains.  No  fresh  blood.  Mucosa  tremendously  congested;  chronic  stasis 
catarrh.  Pylorus  thickened,  firm,  slight  stenosis.  No  erosions  or  ulcers. 

Pancreas:  Large,  firm,  body  ends  abruptly  without  tail.  Color  very 
dark.  On  section  shows  marked  congestion;  lobules  large  with  increase  of 
interlobular  connective  tissue.  Vessels  dilated  and  show  shght  sclerosis. 

Liver:  Much  enlarged,  shows  markings  of  ribs.  After  removal  and  bleed- 
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ing  measures  25  x  19  x  8  cm.  and  weighs  2000  gm.  Capsule  shows  some 
thickening,  particularly  around  hgamcnts.  Lower  border  rather  rounded. 
Consistence  soft.  On  section  bleeds  freely.  Marked  "nutmeg  liver."  Ves- 
sels all  greatly  dilated.  Stroma  increased  in  patches  beneath  cortex.  Gall 
bladder  greatly  distended.  Contains  thin  brownish  fluid. 

Lympii  Nodes:  Mesenteric  and  retroperitoneal  lymph  nodes  extremely 
congested,  edematous,  and  very  soft.  Few  atrophic  hcmolymph  nodes, 
brown  in  color. 

Prostate:  Negative,  except  for  intense  congestion. 

Testes:  Marked  congestion  and  edema. 

Bone-marrow:  Hyperplastic  red  marrow  in  sternum  and  ribs.  In  tibiae 
fatty  marrow. 

Microscopic  Findings.  Brain:  Extreme  dilatation  and  congestion  of  all 
vessels,  particularly  of  the  meningeal  and  pial.  Diffuse  thickening  of  the 
inner  meninges.  Chronic  leptomeningitis. 

Cord:  Marked  congestion  of  all  vessels,  particularly  of  the  meningeal. 
Diffuse  thickening  of  the  meninges. 

Heart:  Hypertrophy.  Brown  atrophy.  Fibroid  patches.  Healed  syphi- 
litic myocarditis.  No  active  areas. 

Aorta:  Advanced  atherosclerosis  with  patches  of  active  syphilitic 
mesaortitis. 

Lungs:  Extreme  chronic  passive  congestion  with  numerous  pigmented 
phagocytes,  "brown  induration."  Main  branch  of  pulmonary  artery  shows 
extreme  atherosclerosis  of  the  intima  and  inner  half  of  the  media  with 
active  patches  of  syphilitic  mesarteritis,  and  plasma-cell  infiltrations 
around  some  of  the  vasa  vasorum.  The  intrapulmonary  branches  of  the 
pulmonary  artery  show  extreme  dilatation  with  marked  atherosclerosis  of 
the  intima  and  inner  one-half  to  one-third  of  the  media.  In  the  branches 
of  the  second  and  third  degree  a  few  small  plasma-cell  infiltrations  around 
the  vasa  vasorum  are  found,  but  the  majority  of  these  branches  show  no 
active  syphilitic  lesions.  The  smaller  branches  of  the  pulmonary  vessels 
are  extremely  dilated,  with  thick  hyaline  walls  showing  no  active  process. 
The  alveolar  capillaries  are  greatly  dilated;  have  thickened  hyaline  walls. 
In  some  areas  the  thickened  alveolar  walls  appear  almost  like  that  of  a 
cavernous  angioma.  In  other  areas  the  alveolar  walls  are  atrophic,  hyaline, 
and  the  capillaries  almost  obliterated,  the  alveolar  partitions  extending 
into  the  dilated  infundibula  as  stiff  hyaline  septa.  In  some  portions  of  the 
lung,  the  circulation  is  completely  shut  off  and  the  lung  is  fibroid  and  col- 
lapsed. Hemorrhages  in  all  stages  are  found  everywhere  throughout  the 
lung.  There  is  marked  edema,  and  great  numbers  of  pigmented  phagocytes. 
Emphysematous  areas  are  scattered  through  the  indurated  portions.  The 
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hyaline  indurated  portions  of  the  lung  are  particularly  the  seat  of  anthra- 
cotic  deposits.  The  bronchi  and  bronchioles  are  dilated  and  show  catarrhal 
bronchitis.  Small  patches  of  early  broncho-pneumonia  are  also  found,  par- 
ticularly in  the  lower  lobes.  The  pulmonary  veins  are  extremely  dilated, 
and  show  hyaline  thickened  walls  without  atheromatous  changes. 

Thyroid:  Moderate  amount  of  colloid.  Extreme  congestion  of  vessels. 

Tongue:  Numerous  encapsulated  trichinae.  No  reaction  about  these. 

Spleen:  Extreme  dilatation  of  blood  spaces  and  blood  vessels,  many 
portions  resembling  an  angioma  simplex  rather  than  spleen.  The  lymphoid 
tissue  of  the  pulp  is  atrophic.  Follicles  are  of  fair  size,  arterioles  sclerotic. 
The  larger  arteries  show  hyaline  thickening  of  their  walls. 

Adrenals:  Marked  congestion,  particularly  in  the  reticular  zone  and 
medulla.  Extensive  medullary  hemorrhage.  Cortex  shows  extreme  lipoidosis. 
Several  small  plasma-cell  infiltrations  in  the  reticular  zone. 

Kidneys:  Extreme  congestion,  involving  both  arteries  and  veins. 
Marked  hypertrophy  of  glomeruli,  many  being  two  to  three  times  normal 
size,  due  to  increase  in  size  of  capillary  tufts.  Majority  of  Bowman's  cap- 
sules are  thickened,  and  there  is  a  diffuse  increase  of  connective  tissue,  with 
many  scarred  glomeruH,  with  definite  areas  of  chronic  parenchymatous 
nephritis.  Vessels  all  sclerotic.  Slight  cloudy  swelling  of  convoluted  tubules. 

Stomach:  Chronic  catarrhal  gastritis.  Extreme  congestion  of  both 
arteries  and  veins.  In  the  stomach  wall  there  are  numerous  areas  of  plasma- 
cell  infiltration  and  localized  induration,  probably  sj'philitic. 

Intestines:  Extreme  congestion  of  arteries  and  veins.  Slight  catarrh. 

Appendix:  Extreme  congestion  of  arteries  and  veins.  Thickening  of 
sub-mucosa. 

Pancreas:  Extreme  congestion  of  arteries  and  veins.  Thickening  of 
vessel  walls.  Fatty  atrophy.  Areas  of  marked  intralobular  interstitial  pan- 
creatitis with  some  active  plasma-cell  infiltrations.  Many  islands  of  Langer- 
hans  are  very  large  and  show  marked  dilatation  of  the  vessels. 

Liver:  Extreme  nutmeg  liver.  Atrophy  and  necrosis  of  cells  of  central 
and  intermediate  zones.  Dilatation  of  all  vessels  with  atrophy  and  slight 
cloudy  swelling  of  liver  cells.  Slight  fatty  degeneration,  particularly  of  the 
central  zones  of  the  lobules.  Capsule  is  thickened,  and  the  lobules  just 
beneath  are  very  atrophic  and  the  periportal  tissue  shows  proliferation, 
small-celled  infiltration  and  new  bile-duct  formation,  the  picture  being 
that  of  a  localized  atrophic  cirrhosis.  These  cirrhotic  changes  are  found 
only  beneath  the  capsule. 

Prostate  and  Seminal  Vesicles:  Extreme  dilatation  of  all  vessels  with 
fibroid  hyperplasia.  In  the  seminal  vesicles  are  a  number  of  retention  cysts. 
Spermatic  and  prostatic  plexuses  show  extreme  angiectasia. 
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Testes:  Intense  congestion  and  edema.  Diminished  spermatogenesis. 
Increase  of  stroma.  Thickening  of  basement  membrane.  Early  syphilitic 
orchitis  fibrosa. 

Lymph  Nodes:  All  lymph  nodes  show  excessive  dihitation  of  the  ves- 
sels, many  of  the  retroperitoneal  nodes  resembling  angiomas.  Atrophy  of 
lymphoid  tissue  and  increase  of  stroma. 

Semilunar  Ganglia:  Extreme  dilatation  of  vessels,  increase  of  inter- 
stitial tissue  and  pigmentation  of  the  ganglion  cells. 

Bone-marrow:  Tibia?  contain  congested  fatty  marrow,  with  small 
islands  of  red-cell  forming  tissue.  The  sternal  and  rib  marrow  shows 
marked  lymphoid  hyperplasia. 

Adipose  Tissue:  Reversion  to  fetal  type.  Congested  and  edematous. 

Purpuric  Spots:  Telangiectasias. 

Pathological  Diagnosis.  Plethora  vera,  "Osler-Vaquez  disease"  (ery- 
thremia; chronic  cyanosis  and  splenic  enlargement),  secondary  to  syphilitic 
atherosclerosis  of  pulmonary  arteries;  emphysema  and  brown  induration 
of  lungs;  cardiac  hypertrophy  and  dilatation;  chronic  fibroid  myocarditis; 
syphilitic  aortitis;  chronic  interstitial  gastritis;  atrophy  of  pancreas  with 
chronic  interstitial  pancreatitis;  chronic  syphilitic  orchitis;  chronic  con- 
gestion of  all  organs;  nutmeg  liver;  chronic  splenic  congestion;  hypertrophy 
of  kidneys  with  chronic  parenchymatous  nephritis;  chronic  leptomenin- 
gitis; multiple  telangiectasias  of  skin;  hyperplasia  of  bone-marrow.  Latent 
syphilis;  bronchopneumonia;  old  trichinosis. 

Epicrisis.  This  case  presents  the  complete  symptom  and  patho- 
logic complex  of  the  Osler-Vaquez  disease,  in  the  form  of  a  chronic 
cyanosis,  high  degree  of  erythremia  and  splenic  enlargement,  with 
the  secondary  phenomena  of  dyspnea,  visual  disturbance,  gastro- 
intestinal symptoms,  general  weakness,  congestion,  edema,  etc. 
\\  hat  is  of  great  importance  is  the  fact  that  the  autopsy  revealed 
a  condition  to  which  the  Vaquez  symptoms  are  most  probably  sec- 
ondary. It  can  be  very  reasonably  argued  that,  as  the  consequence 
of  a  widespread  lesion  of  the  pulmonary  vessels,  deficient  oxygenation 
of  the  blood-stream  was  produced.  As  a  result  of  the  need  for  oxy- 
genation secondary  emphysema,  hypertrophy  of  the  right  heart  and 
increased  activity  of  the  bone-marrow  developed  as  compensatory 
conditions.  The  cyanosis  is  an  expression  of  the  urgent  need  for 
oxygen;  the  erythremia  is  a  compensation  for  this  need;  while  the 
splenic  enlargement  is  but  a  secondary  result  of  the  plethora  and 
increased  blood  formation  and  destruction.  The  erythremia  itself 


A    CASE   OF   AYERZA'S   DISEASE  1055 

is  brought  about  by  an  increased  activity  (hyperplasia)  of  the  bone- 
marrow. 

Further,  the  microscopic  study  of  this  case  shows  also  the  ul- 
timate cause  of  the  whole  complex,  in  that  the  lesion  of  the  pul- 
monary vessels  presents  the  characteristics  of  a  syphilitic  mes- 
arteritis.  This  diagnosis  at  present  rests  upon  the  histologic  features 
alone.  Levaditi  studies  of  this  material  have  just  been  made,  but  no 
spirochaetae  have  as  yet  been  found.  Additional  evidence  of  the  pres- 
ence of  a  syphilitic  infection  is  to  be  found,  however,  in  the  charac- 
teristic myocarditis,  mesaortitis,  pancreatitis,  adrenal  infiltrations, 
chronic  orchitis,  and  possibly  also  the  chronic  leptomeningitis. 
While  the  hospital  records  yield  only  negative  statements  as  to  the 
occurrence  of  a  syphilitic  infection  in  this  patient,  a  letter  from  Dr. 
Frank  Smithies,  now  of  the  Augustana  Hospital,  Chicago,  tells  me 
that  this  patient  was  one  of  the  first  to  receive  a  Wassermann  test 
in  his  laboratory,  in  Ann  Arbor,  and  that  the  reaction  was  positive. 
From  my  own  standpoint,  however,  the  histologic  complex  of  heart, 
vessel,  pancreas,  adrenal  and  testicular  changes  can  mean  but  one 
thing — a  latent  syphilitic  infection.  In  the  meantime,  however,  the 
search  for  the  spirochaetse  will  be  carried  on. 

The  degree  of  arteritis,  sclerosis,  and  atheroma  of  the  pulmonary 
artery  and  its  branches  shown  by  this  case,  is,  I  believe,  unique.  I 
have  been  unable  to  find  in  the  literature  any  description  of  pul- 
monary sclerosis  in  which  the  lesions  appeared  to  be  so  severe  and 
extensive.  In  the  case  reported  by  me,  "Syphilis  of  the  Pulmonary 
Artery:  Syphilitic  Aneurysm  of  the  Left  Upper  Division:  Demon- 
stration of  Spirochaetae  Pallida  in  Wall  of  Artery  and  Aneurysmal 
Sac,"  (3)  the  sclerotic  changes  in  the  left  upper  branch  were  as 
marked,  but  in  the  other  branches  the  degree  of  change  was  much  less. 
The  microscopic  appearances  of  the  pulmonary  vessel  lesions  were 
identical  with  those  in  this  case,  and  the  demonstration  of  the 
spirochaetae  was  accomplished,  both  in  the  artery  wall  and  in  the 
aneurysm. 

The  literature  of  pulmonary  arteriosclerosis  is  rapidly  increasing, 
particularly  in  Spanish-American  reports.  In  tropical  countries 
clinical  cases  of  pulmonary  arteriosclerosis  seem  to  be  more  common, 
and  syphilis  is  regarded  as  the  common  etiological  factor.  In  my 
previous  article  I  collected  4  cases  of  gumma  of  the  pulmonary 


1056  A  CASE   OF    AVERZA'S    DISEASE 

artery,  5  cases  ot"  p;ummatous  arteritis,  15  cases  of  pulmonary 
arteriosclerosis  regarded  as  syphilitic  from  the  histologic  appear- 
ances or  the  association  with  other  evidences  of  syphilis,  and  51 
cases  of  aneurysm  of  the  pulmonary  artery  in  which  a  syphilitic 
etiology  was  probable.  (4)  In  one  of  the  reports  (5)  it  is  stated  that 
pulmonary  arteriosclerosis  is  not  a  rare  cause  of  fatal  dropsy  in 
Bengal,  and  Rogers  expresses  his  belief  that  when  it  occurs  between 
the  ages  of  twenty  and  forty  syphilis  is  the  etiological  factor. 

Sanders  (6)  reports  one  case  from  Durck's  laboratory,  and  collects 
seven  cases  from  the  literature  (Klob,  Crudeli,  Wolfram,  Romberg, 
Monckeberg's  two  cases,  and  Kitamura)  of  a  primary  sclerosis  of 
the  pulmonary  arteries  with  associated  hypertrophy  of  the  right 
heart.  These  were  the  only  reports  of  such  a  complex  that  he  was 
able  to  find.  The  cases  are  incomplete,  both  as  regards  clinical  his- 
tory and  pathological  study,  in  so  far  as  the  question  of  a  syphilitic 
etiology  is  concerned.  It  was  apparently  excluded  or  not  considered. 
Romberg's  case  was  characterized  clinically  by  dyspnea,  cyanosis, 
and  enlargement  of  liver  and  spleen.  No  mention  of  the  blood  findings. 
Mcinckeberg's  Case  I  likewise  showed  cyanosis,  with  prominence  of 
eyes,  and  edema.  His  second  case,  a  man  of  fifty-six  years,  presented 
marked  cyanosis,  edema,  dyspnea,  palpitation,  with  enlargement  of 
liver. 

Although  these  cases  are  incomplete,  and  the  condition  of  the 
blood  is  not  stated,  it  seems  probable  that  some  of  them,  at  least, 
fall  into  a  class  showing  the  syndrome  of  chronic  cyanosis,  dyspnea, 
erythremia,  and  pulmonary  sclerosis  recognized  in  Spanish-American 
literature  as  "Ayerza's  Disease"  (Cardiacos  Negros),  from  the  fact 
that  in  a  lecture  given  in  his  clinic  in  1901,  Abel  Ayerza,  Professor 
of  Clinical  Medicine,  National  University  of  Buenos  Aires,  was 
apparently  the  first  to  recognize  the  clinical  entity  of  this  syndrome. 
As  far  as  I  have  been  able  to  discover  the  first  published  use  of  the 
term  "Ayerza's  Disease"  is  in  a  Do/Ltoral  Thesis,  by  Dr.  C.  A. 
Marty,  "La  Tension  Arterial  en  la  Tuberculosis  Pulmonar,"  Buenos 
Aires,  1909,  p.  45,  in  which  he  says  that  there  is  a  special  group  of 
cases  worthy  of  attention  because  of  increased  pulmonary  arterial 
tension  associated  with  hypertrophy  of  the  right  heart,  pulmonary 
arteriosclerosis  and  chronic  cyanosis,  described  eight  years  pre- 
viously by  Ayerza  as  "cardiacos  negros."  The  designation  is  also 
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used  by  Escudero  in  his  "Conferencias  Clinicas,"  Buenos  Aires;  and 
by  Garcia  del  Real,  in  **Tratado  de  Patologia  Medica,"  Madrid, 

1917,  IV,  495-530- 

Barlaro  (7)  reports  "A  Case  of  Ayerza's  Disease,"  characterized 
by  extreme  cyanosis,  asthma,  intense  dyspnea,  cardiac  hypertrophy, 
erythremia  (red  cells  6,600,000),  enlargement  of  liver,  spleen  not  pal- 
pable, Wassermann  -\ — | — h  +  +  with  pulmonary  arteriosclerosis. 
He  discusses  the  differential  diagnosis  of  Vaquez's  and  Ayerza's  dis- 
eases, and  concludes  that  many  cases  of  Vaquez's  disease  are  really 
cases  of  Ayerza's  disease.  He  so  regards  the  first  case  reported  by 
Vaquez,  the  case  of  Parkes  Weber  and  Watson,  Vaquez  and  Laubrey, 
Saundby  and  Russell,  Osier  (emphysema  without  splenic  enlarge- 
ment), Herringham,  and  others.  Barlaro's  point  seems  to  be  that 
cyanosis  and  bronchial-pulmonary  dyspnea  have  nothing  to  do  with 
a  primary  polycythemia;  if  they  exist  in  association,  the  explanation 
of  the  condition  is  to  be  sought  in  conditions  of  the  pulmonary  artery 
(Ayerza's  disease).  While  his  case  was  undoubtedly  one  of  syphilis, 
Barlaro  is  not  sure  that  all  cases  of  Ayerza's  disease  are  syphihtic 
or  secondary  to  a  parenchymatous  lesion.  He  draws  an  analogy  to 
Raynaud's  disease,  and  thinks  "Raynaud's  disease  in  the  lungs" 
might  account  for  some  of  the  cases  presenting  the  Ayerza  syndrome. 

The  most  complete  description  of  the  Ayerza  syndrome  is  to 
be  found  in  the  monograph  "Esclerosis  Secundaria  de  la  Arteria 
Pulmonar  (Cardiacos  Negros),"  by  F.  C.  Arrillaga,  191 3,  Buenos 
Aires.  Eleven  cases  of  pulmonary  sclerosis  with  extreme  cyanosis, 
dyspnea,  and  erythremia  (in  five  cases  in  which  a  blood  count  was 
made)  are  described,  beginning  with  the  case  seen  by  Ayerza  in 
1 90 1.  The  author  concludes  that  there  can  be  no  doubt  as  to  the 
existence  of  a  morbid  entity  called  "cardiacos  negros,"  and  first 
described  by  Ayerza  in  1901,  characterized  by  cyanosis,  hyper- 
globulism,  dyspnea,  cough  with  expectoration  of  muco-  or  mucopurulent 
sputum,  headache,  angina  hypercyanotica,  hemoptysis,  vertigo,  somno- 
lence, etc.  The  patients  present  first  a  pulmonary  evolution  extending 
over  a  long  period,  then  an  evolution  of  the  cardiacos  negros  state 
lasting  as  a  rule  two  to  five  years.  The  patients  can  die  sleeping, 
without  edema,  after  presenting  a  gallop  rhythm  of  the  right  heart; 
or  death  may  take  place  from  early  myocardial  degeneration  with 
marked  anasarca,  or  from  a  complication,  the  most  common  of 
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which  is  broncho-pneumonia.  The  chief  diagnostic  points  in  dis- 
tinguishing from  other  forms  of  cyanosis  are  the  classical  history 
of  antecedent  symptoms  and  the  tempo  of  evolution  of  these,  and 
the  fact  that  the  cyanosis  is  acquired,  and  not  the  final  episode  of  an 
asystoiic  condition  as  in  other  forms  of  cyanosis,  but  is  an  initial 
symptom.  The  enormous  hypertrophy  and  dilatation  of  the  right 
heart  is  the  most  important  objective  sign  in  favor  of  a  pulmonary 
rather  than  a  peripheral  obstruction.  Radiography  easily  settles 
the  diagnosis.  The  radiographic  examination  shows  a  low  heart 
shadow,  elongated  and  broadened,  with  rounded,  elevated  apex; 
the  right  border  of  the  right  ventricle  extends  far  to  the  right  of  the 
sternum.  Above  the  left  border  of  the  heart,  at  the  base,  is  a  con- 
vexity due  to  the  left  auricular  appendage,  above  this  the  large 
shadow  of  the  dilated  pulmonary  artery,  and  higher  the  normal 
shadow  of  the  aorta.  Points  of  differential  diagnosis  between  acute 
dilatation  of  the  heart  and  Ayerza's  disease  are  shown  by  the  tempo 
of  evolution  and  the  immense  dilatation  of  the  peripheral  veins  in 
the  former  condition,  while  the  "cardiacos  negros"  have  "almost 
no  veins."  As  to  the  etiology,  the  lesions  in  the  pulmonary  vessels 
may  be  secondary  to  chronic  pulmonary  disease,  bronchitis,  tuber- 
culosis, pleural  adhesions,  or  any  condition  producing  a  final  em- 
physema; or  it  may  be  the  result  of  slow  infections,  as  syphilis,  or 
malaria,  or  the  result  of  intoxications. 

Summary.  I  am  of  the  opinion  that  the  clinical  and  pathological 
study  of  the  case  given  in  this  paper  separates  it  from  the  Vaquez 
group  of  erythremias  into  the  class  that  Ayerza  first  pointed  out  as 
a  distinct  clinical  and  morbid  syndrome.  The  long  pulmonary 
evolution  of  the  symptoms  in  the  form  of  asthma  and  dyspnea,  the 
later  slow  evolution  of  the  cyanosis,  erythremia,  and  secondary 
symptoms  are  characteristic  of  the  Ayerza  cases.  The  autopsy 
revealed  a  unique  picture  of  extreme  atherosclerosis  of  the  pul- 
monary arteries,  and  the  microscopic  study  shows  the  picture  of  a 
latent  syphilis.  The  radiograms  should  have  revealed  the  condition 
at  first,  had  anyone  at  that  time  heard  of  Ayerza's  disease  and  had 
thereby  been  enabled  to  make  a  correct  interpretation  of  the  radio- 
graphic findings.  The  original  radiograms  have  disappeared,  but 
a  pencil  sketch  which  remains  of  the  shadows  seen  and  interpreted 
as  a  mediastinal  tumor  is  almost  a  duplicate  of  the  radiographic 
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illustration,  Fig.  IX,  in  Arrillaga's  monograph,  in  which  the  shadow 
of  the  dilated  pulmonary  artery  is  very  well  shown. 

The  erythremia  in  Ayerza's  disease  is  beyond  question  a  sec- 
ondary compensatory  process,  an  increased  functional  activity  of 
the  bone-marrow  to  meet  the  deficiency  in  oxygen  supply  due  to  the 
obstructed  pulmonary  circulation.  It  is  most  probable  that  this  is 
the  case  in  all  forms  of  Vaquez's  disease;  certainly  in  all  of  those  in 
which  there  is  cyanosis  and  dyspnea.  Neither  one  of  these  symptoms 
belongs  to  a  primary  erythremia;  and  when  they  are  present  it  is 
certain  that  the  erythremia  is  secondary.  Likewise,  the  splenic 
enlargement  is  not  an  essential  feature  of  the  syndrome;  it  is  also 
secondary,  and  its  appearance  in  the  disease  may  be  early  or  late, 
according  to  varying  conditions  of  congestion  and  increased  splenic 
function.  Cases  of  congenital  defects  of  the  septum  of  the  heart 
have  been  reported,  showing  the  highest  degree  of  erythremia, 
cyanosis,  and  marrow  hyperplasia — the  essential  features  of  the 
Osier- Vaquez  disease;  and  the  same  complex  may  arise  as  the  result 
of  other  conditions  leading  to  a  chronic  oxygen  deficiency. 

The  Osier- Vaquez  complex  of  cyanosis,  erythremia,  and  splenic 
enlargement  is  a  syndrome  having  a  varied  pathology  and  etiology, 
and  is  not  a  specific  morbid  entity.  From  Vaquez's  disease  there  can 
be  separated  a  group  of  cases  showing  the  Vaquez  syndrome  asso- 
ciated with  atherosclerosis  of  the  pulmonary  arteries,  and  possessing 
distinctive  clinical  and  diagnostic  features.  To  this  group  of  cases 
the  designation  "Ayerza's  disease,"  or,  preferably,  "Ayerza's  syn- 
drome," should  be  applied.  The  case  described  in  this  paper  is, 
therefore,  the  first  one  of  this  type  to  be  recognized  in  this  country, 
and  to  be  reported  in  English. 
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El  hallazgo  de  Vaquez  en  1S92,  del  siudrome  de 
cianosis  eronica,  policitemia  persistente  y  aumento  de 
tomano  del  hi'rrado  y  del  bazo,  con  ausencia  de  envoi- 
vim  ieiito  cardiaeo  organieo  y  el  servicio  posterior 
piestado  por  Osler  al  llamar  la  atencion  de  los  pro- 
fesionale:^  hacia  este  nuevo  eomplexo  sintomatico,  es- 
tablecio  para  el  un  lugar  definitive  en  la  nosologia 
eonio  enfermedad  de  Vaquez,  de  Osler,  de  Osler  - 
Vaquez,  eritremia,  j>olicitemia  primaria,  policitemia 
C5  plenomegalica,  policitemia  eriptogenica,  eritrocito- 
sis  megaloesplenica  etc. 

Lucas  (Archives  of  Internal  Medicine,  Vol.  X, 
1912,  pag.  597)  coleceiono  149  casos  indudables  y 
30  dudosos  tomados  en  la  literatura.  Desde  este  tra- 
bajo,  el  numero  de  observaciones  publicadas  ha  au- 
nientado  hasta  unas  200.  La  conclusion  del  resiimen 
de  LucA-^,  conforme  con  el  actual  conocimiento  de  la 
cnfemiedad,  establecia  conio  dificil  el  senalamiento 
de  una  separacion  bien  definida  entre  casos  de  po- 
licitemia probableinent^'  secundaria  pero  de  origen 
obscuro  y  otros  de  policitemia  primaria  o  eritremia . 


Las    "Jo    auto|)>ia>.    pul)lii;ulas,    ihu-o    liaii    aclaradi)    la 
cui«stit»n. 

IVsdf  I'l  fstmliu  do  LrCAS.  so  ha  iratadu  df  (U>ti'i 
ii'innr  la  iiatunileza  priinaria  o  st'cuiidaria  di'l  sindro- 
lue  do  Osi.Kii-VAgitz,  ohsorvaiuloso  (juo  osto  on  un 
i.uinero  do  casits  ororiojitt*  se  oufut'utra  ast»ciad«»  on 
tnl  forma  a  otras  oondioionos.  (pio  oonfirmaii  la  idoi 
•io  su  dosarrollo  sofinnlarii>,  difioultandoso  auii  mas 
la  separaoioii  antes  iiidicadn,  liasta  ol  puiilit  ilc  |)i>- 
doiN*'  |)re.!ruiitar  si  ivalmoiito  oxisto  una  oiit'onnodail 
do  Osi.kij-Vaqikz.  fonnandose  o«)ii  olla  varios  irni- 
pos  |>t)r  los  mas  rociontos  oscritoros  a  oausa  do  tal 
jiicertidiimliro.  Kl  liivho  do  hallarst*  oasos  puhlica- 
dos  Ita.jd  titulos  oomo  "I'olioitomia  sin  osploiionio^a- 
lia",  'Pi»li«*itomia  sin  oiamtsis",  "forma  frustrada", 
"forma  oonp:onita".  forma  oardlaoa",  "onformodad  do 
(Joisbock",  "oijfermedad  do  Hlumontlial".  rovola  la 
oonfusion  dontro  dol  osfuor/.o  roali/ado  para  fijar  lal 
ooinplo.jo  siiit'>mati«'o  oomo  eiitidad  morhosa  l)ion  li- 
mitada.  no  obstante  los  onsayos  luH-hos  para  deter- 
niinar  las  formas  sofrun  el  numoro  do  liomatios,  ostado 
d(    la  modula  osea,  eto. 

Ahora  bien,  /oxisto  una  eritroinia  priniarial':  nos- 
otros  ereemos  quo  no,  on  los  oasos  on  (pio  aparooo 
oianosis  oronioa  y  disnoa.  Porquo  en  raso  do  poli- 
fjlobulia  absoluta,  liabria  do  existir  oianosis  o  disnoa? 
For  otra  parte,  hay  una  ra/.oii  para  quo  la  oianosis 
oronioa  y  disnoa.  de-;arrollen  una  eritroinia  oronioa; 
c.'.  mas  pr(tbal)le  que  todas  las  eritremias  asooiadas 
a  oianosis  y  disnea  (eon  la  sola  oxoo|)oion  teorioa  do 
rna  supcrproduooion  neopliisioa  do  plobulos  rojos. 
nun  no  definitivamente  oompndiada )  scan  oomponsa- 
(orias  en  su  naturaleza,  seoundarias  a  esolerosis  jjuI- 
n  onares,  oiifi-ema,  losiones  oardiacas  oonjjenitas,  afco- 
oion  pidmonar  oronioa,  eto.,  quo  oonduoon  a  oxif^ena- 
oion  defioionte,  resistenoia  aumentada  do  los  iK-ma- 
ties  eon  diMniinuoion  do  su  oapaciilad  <lo  transporlar 
iixijreno,  eto. 

I'lia  vez  estal»le«'ido  osto,  vanms  a  prosonlar  uu 
ous')  linioo  de  enfenne<lad  do  Osier- Vaquez  que  estu- 
v«»  en  obs<»rvaoi«'»n  olfni«-a  |>')r  o-.paoio  «lo  cinoo  afioH, 
del  que  hioimos  la  autopsiu  rornph'ta  y  halla/.);os  nii- 
erofw/ipicos  y  en  el  que  el  sindroino  di>  oianosis  oro- 
nioa  perMistenU*,   eritremia  intensa,   aunu-nto   do   hi<;a- 
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do  y  bazo  e  hiperplasia  de  la  medula  osea,  puede  con- 
siderarse  secundario  a  una  lesion  sifilitica  de  las  ar- 
tevias  pulmonares. 

HlSTORIA    CLIXICA 

L.  H.,  norteainerieano,  43  (?)  afios  de  edad,  obre- 
ro;  fue  admitido  en  Ann  Arboi-  Clinica  Medica  del 
Dr.  George  Dock  en  el  Hospital  de  la  Universidad, 
el  17  de  Enoro  de  1907;  se  quejaba  principalmente 
de  dificultad  al  respirar,  palpitaciones,  azuleamiento 
de  labios  y  piel,  deeaimiento  general,  hidropesia  y 
eefalalgia   frontal   y   occipital. 

Los  anteeedentes  familiares  conocidos  eran  nega- 
tivos,  viviendo  su  padre  aun  y  habiendo  sufrido  sn 
madre  reeientemente  la  amputacion  de  la  pierna  de- 
recha   por  una  metastasis   tiroidea. 

Datos  personales.  —  Soltero.  Sin  enfermedades 
venereas  anteriores,  al  decir  suyo,  y  bebiendo  y  fu- 
niando  raramente.  Salud  excelente  hasta  los  30  anos, 
et-  que  comenzo  a  sufrir  ataques  de  asma  nocturnes, 
que  fueron  aumentando  en  intensidad  y  frecuencia, 
llegando  a  jDadecer  a  los  36  afios  un  ataque  repen- 
tino  de  apnea,  con  inconscieneia  durante  algunos  mi- 
nutos;  de  este  tiempo  en  adelante  ha  continuado  el 
ai!ina  en  progresion  creciente,  preferentemente  noc- 
turna  y  con  intervales  irregulares.  En  1903  se  dio 
cuenta  del  tono  azulado  e  hinchazun  de  cara,  manos 
y  pies.  Diagnosticado  de  cardiaco,  eon  un  trata- 
mienlo  apropiado,  mejoraron  sus  molestias  y  desapa- 
recio  la  cianosis,  pai'a  reaparecer  de  nuevo  en  Se- 
tienibre  de  1906,  con  los  restantes  sintomas  intensi- 
ficados,  fuerte  cefalalgia  frontal,  frecuentes  verti- 
gos,  prominencia  de  las  bull)os  oculares,  sensacion 
de  opresion  toi*acica  exacerbada  en  decubito  supino 
y  sofocacion  a  la  presion  esternal.  No  tiene  disfa- 
gia   ni    niarcadas    alteraciones   gastrointestinales. 

Se  practico  el  examen  medico  por  los  Dres.  Dock 
y  Smithies,  con  el  siguiente  resultado:  Honibre  de 
mediana  robustez,  paniculo  adiposo  escaso,  senalada 
ciiinosis  en  cara  y  cuello,  mas  moderada  en  pies  y 
nianos,  aceiituiindose  cuando  el  enfermo  se  ponia 
d(  pie  o  dcjaba  colgar  sus  brazos;  al  acostarse,  cara 
y   cuello    tomaban   un    tono   apizarrado,    que   decrecin 


trnii>«-urri(k»  alf^uii  tiempo;  jtor  fl  contiario  lo  I'xa- 
«.'erahan  fl  ojercicio  y  la  exiMtarion.  Lciijrua  y  ho- 
vi'da  «U'  la  l»oi'a  ile  culor  purpiiroo;  (Ifiraino  con.jun- 
lival  y  orular.  solnv  todo  cii  oi  hulo  «lon'clu);  i>ii- 
pilas  (U'  tamafu)  imxU'radi*.  ijji'ak's  y  activas;  yu- 
};ulart>M  t'xtonias  piomiiieiitt's,  dilatadas  y  lli'iias  dos- 
di'  io  ina<  alto;  jnil>«  inoderado  de  la'^  rarotidas: 
tiroides  lu'irativo;  no  oxislta  tiro  traciucal;  sohrc  el 
troiu'o  la  |)it>l  apart'ci-  lif;eram«Mit('  a/.ula«la.  Kl  to- 
lax  s<'  imu've  en  coraz-a ;  las  rospirariones  eraii  su- 
perfi«'ia]os.  sin  aunuMito  durante  el  dcscanso,  pcro 
SI  eon  el  mas  lijjero  esfuerzo;  el  cora/.on  late  <l('l)il- 
niente  en  el  (juinto  espaeio  intereostal,  |>or  dentro  do 
la  linea  nianiilar;  no  exist la  auinento  de  las  jmlsa- 
eionea.  ni   arritniias. 

La  palpacion  «lel  torax  e>J  nejrativa;  por  pereu- 
sion  se  eneuentra  resonancia,  con  maeide/,  hepatiea 
haja  y  un  area  de  niacidez  aiionnal  en  la  parte  su- 
perior del  esternon;  situaeion  atipica  del  liinite  pre- 
cordial . 

Por  auseultacion,  disminueion  del  inuruiullu  vesi- 
cular en  el  lado  dereeho  sol)re  la  quinta  costilla  y  por 
dehajo.  inspiracion  apuda  y  soplant«  y  osi>iraeinii 
f)I.Mnda  y  prolonfjada,  con  algunos  estertores  debiles; 
en  el  lado  i/.quierdo,  respirneiun  hronco  -  vesieular 
liasta  la  sejrunda  costilla  y  por  deba.jo  nijis  iuarca<la- 
mente  vesicular  con  numerosos  estertores.  V«»/,  ha 
blada   y   cuehiclieo   necrativos. 

Los  niidos  «-ardme(>s  son  del)ilts,  (tyendosc  (-(tn  di- 
ficuttad;  el  ])rinier  snnido  del  vertie^'  es  l)lando  y 
confuso,  el  <ejrundf»  pulnionar  nioderadainente  aeen- 
tr.ado.  El  pulso  radial  es  lento  y  hastante  lleno, 
mas  a  la  i/.quierda  y  las  arterias  radiales  con  lifjera 
erolerosis.  Midiendo  la  presion  con  el  aparato  de 
Krianjfer,  sofialaha  en  la  izquierda  150  nun .  de  mer 
curio  la  sist«'diea  v  IO!l  l:i  diasloliea  y  en  l:i  (icfecli.i 
rin   y   08  respcctivamente. 

Kl  al»doinen  apareee  alpro  distendido  en  la  /ona 
I'jMltilieal.  El  hi^ado  se  toca  con  dificultad  al  ter- 
n.inar  la  insp)raei«Mi .  Iji  niaeidez  esf>lenica  lle»;a  al 
b«'rdc  costal,  pero  el  bazo  no  es  palfiable.  N'o  Iia ,' 
nndiilos  linf/iticos  apreciables. 

El  exanieri  «.fUilinol<'.<;ic<,  (Dr.  W .  \i.  l'aH<er) 
ii  diea    inycerion    c<m.juiitival     iiioderada;     con»,'estion 
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voiiosa    retiniana    eon    edema    de    la    region    macular; 

no  existen  hemoitragias .  La  fosa  nasal  izquierda 
osta   oeluida   parcialmente . 

A I   -ngresar   en   el   Hospital   Universitarioj   el   ana- 

lisis  sanguineo  daba  6.450.000  hematies,  6.500  leu- 
coeitos  y  100  por  100  de  hemoglobina;  los  globulos 
rojos  eran  normales  en  apariencia,  sin  existir  foi-- 
mas  nucleadas;  el  recuento  diferencial  de  los  blan- 
eos  era  negativo;  la  sangre  de  color  rojo  oseuro  fluia 
lentamente.      La   orina   eontenia   ligera    cantidad    de 

albumina  con  algiinos  restos  granulares  y  cilin- 
droides. 

Entonces  el  Dr.  Dock,  a  base  de  los  anterior^- 
datos,  hizo  un  primer  diagnostico  de  enfennedad  de 
Osier- Vaquez. 

Mas  tarde,  el  estudio  radioscopico  mostnj  una  som- 
bra  no  pulsatil,  ni  bien  delimitada,  difusa  sobre  el 
corazon,  que  quedaba  dentro  y  debajo  y  densa  en  la 
raiz  de  los  puhnones  y  sobre  los  grandes  vasos,  ex- 
tendiendose  hacia  el  cuello  y  encontrandose  el  dia- 
fragma  bajo  en  ambos  lados  y  sobre  todo  en  el  de- 
reeho.  En  la  radiografia  aparece  una  masa,  casi  tan 
densa  como  el  corazon,  que  Uena  ambos  espacios 
mediastinieos,  muy  aproximado  al  corazon,  pulmones 
y  anexos;  ademas,  se  ven  puntos  de  infiltracion  en 
los    pulmones,   mas    marcados    en    el    lado    izquierdo . 

Curso  de  la  enfermednd.  —  El  paciente  mejoro 
ligeramente  al  principio  bajo  el  tratamiento,  siendo 
capaz  de  caminar  y  atenuandose  su  cianosis  y  dis- 
nea,  hasta  un  dia  (tres  meses  despues  de  su  entra- 
da)  en  que  paseando,  tuvo  una  sensacion  repentina 
de  opresion  en  la  parte  superior  del  torax,  cayo  al 
suelo  sin  poder  respirar  ni  hablar  y  quedo  incons- 
ciente.  Llevado  a  la  eama,  quedo  cianotieo  y  muy 
disneico,  quejandose  de  dolor  toracico;  los  sonidos 
cardiacos,  en  numero  de  129,  eran  muy  debiles,  y 
lo  mlsmo  los  respiratorios,  con  estertores  sibilantes. 
La  presion  sistolica  era  de  106  y  de  55  la  diastolica. 
Este  ataque  fue  seguido  de  un  periodo  en  que  los 
aceesos  de  extrema  cianosis  se  sucedian,  con  disnea 
marcada,  inconseiencia,  dolor  de  caWza,  molestias 
gastrointfestinales  y  albuminuria;  se  repitieron  17 
veces    en    dos    anos    de    internafion    liospitalaria,    du- 


rnndo  destle  mios  niimito:*  a  varias  lioras.  von  ,hoii- 
•^u'ioii  de  ahopo.  palpitiioiones,  tuquioanlia  (do  00  a 
130  latidosK  inytH-cioii  do  Ins  vasos  porilorioos  — 
<ir  pulsaoione-s  venosas  — ,  dchilitamiento  pnuido  do 
lo?  niidor^  n'spiratorios  con  alpunos  "ralos"  imisioa- 
Ijn  y  nnforioos  do  alta  toiialidad;  la  rovri«'>n  ooular 
siompre  inprurpitada  y  odoniatosa;  oomo  manifosta- 
••iori  homornifficn,  solainonto  alfjuna  opistaxis  ooasio- 
nal ;  la  osplcnonie<»alia  fiu''  dotoniiinada  |)()sitivamoji- 
to  i>or  voz  primcra  on  '_M  do  Octuhro  do  1007.  pn- 
d'ondo   palparse   el    bazo    l)ajo    ol    rohonlo   ot)>tal. 

I'crsisti!  la  oritromia.  ouya  intoiisidnd  varia  pro- 
porcionalmente  a  la  iniportanoia  del  aooeso;  on  oi 
Hospital  so  lo  hicieron  un  centenar  de  reouentos  jjlo- 
Itularos,  eon  ol  tonnitio  niodio  do  8. 000. 000  do  he- 
iiiatios;  en  dos  fuo  inferior  a  seis  niillonos,  siondo 
•  ipiis  hajo  5.040.000  (Marzo,  25,  1907)  y  ol  mas 
olovado  de  9.500.000  (Mayo,  8.  1908)  v  variaba  o! 
'•ninero  do  jrlohulos  rojos,  seg^un  la  region  de  dond  ? 
s.-  toniaha  la  saii'^re;  la  media  do  liomojjlohina  Ho- 
jrabn  al  132  100  aloan/.ando  on  los  paro.xisinos  do 
oiaiiosis  liasta  ol  15fi'100;  la  variacion  loucooitaria 
Ol  oajaba  dentro  do  lo**  limito>  normalos  do  seis  a 
diez  mil  y  su  fonnula  tambion  so  mantonia  bastante 
oonstanlle,  oon  lifreras  eosinofilia  y  linfooit^isis  on 
otertas  ooasiones  y  esoasos  inielooitos  dospuos  do  a' 
inino  de  los  ataques.  Con  7.400.000  beiuatfos,  ol 
]»psn  espeoifioo  de  la  san'.rre  fuo  de  1  .002,  su  viso')- 
sidad  mayor  y   el   tiempo  do  ooacrulaoion   nu'is  oorto. 

Ft  12  do  Setiembro  de  1908  fuo  dado  do  alta  ol 
y»aoionto  a  potioion  suya,  no  obstante  su  estado,  puos 
jKTsistian  I(»s  trastornos  arriba  do-<oritos,  con  altora- 
oiones  visuab's  (tliplopia.  "turning;  blaok"),  fjastro- 
iiitestinnlo-;  (anorexia,  intonsos  doloros  paroxismioos 
del  epifrastrio  radiandn  al  ba.jo  abdomen,  «'onstipa- 
oion  altoniando  eon  diarrea)  y  aumento  do  la  albu- 
)i.'inuria;  la  tem|ieratura  era  nonnal,  ol  oxaiiion  do 
las  beoes  fup  nejrativo  v  no  existian  ni  disfajjia  ni 
vomitf)s;  las  ultimas  ra<1i(nrrnrfas.  mostral)an  aum(m- 
to    jrradual    de    la    masn    modiastinioa. 

Kl  Hr.  F)ook  so  inolinaba  al  diairnostioo  de  onfor- 
meda'l  do  Osier- Vaquo/.,  oon  albuminuria  y  [lorioar- 
ditii  on'mioa,  en  t;int<j  que  para  ol  Dr.  Smitbio-i  so 
tratabu   do  un  o,as<»   do   jn»lioitoriiia   oon    tumor   do   mo- 


diastino  y  eomo  tal  lo  pul)lic6  l)ajo  el  titulo  "Clini- 
cal Aspects  of  Tumors  or  the  Mediastinum"  (Journ. 
Am.  Med.  Assoc,  1908,  vol.  51,  piig.  897),  resu- 
jiiiendolo  en  la  forma  siguiente:  "La  ob'servacion 
ofreee  niuchos  de  los  sintomas  de  la  cianosis  cronica 
con  eritremia  descrita  por  Vaquez,  Osier,  etc.  Sin 
embargo,  el  bazo  no  aparece  ensanchado  y  el  tumor 
mediastinico  pudiera  ser  la  causa  rara  y  no  publi- 
cada  aun,  para  casos  de  verdadera  policitemia  cia- 
notica  o  enfennedad  de  Osier- Vaquez .  Todavia  no 
esta  totalmente  determinado  el  que  las  dos  con<Ji- 
ciones  no  coexistan,  pero  en  vista  de  las  mareada.s 
■\tiriaciones  de  la  cianosis  y  del  recuento  globular, 
es  probable  que  en  mucho  se  deba  la  policitemia  a 
la  presion  extensa  en  el  torax  sobre  los  grandes  va- 
ses, pudieiido  sobrevenir  posteriormente  los  cambios 
en  el  bazo  y  medula  osea  que  dan  el  tipo  caracteris- 
tico    de    verdadera    eritremia". 

Una  vez  dado  de  alta,  el  enfermo  se  dedico  a  ven- 
dedor  ambulante  en  Ann  Arbor  y  con  intervalos  fue 
Yi?to  en  la  seceion  de  Medicina  Interna,  encontran- 
dose  mas  aliviado.  El  28  de  Abril  de  1910  se  le 
bizo  un  analisis  de  sangre  en  la  clinica  del  Dr.  A. 
W.  Howlett,  dando  7.200.000  hematies,  10.500  leu- 
cocitos  y  120 1 100  de  hemoglobina ;  al  examen  el  co- 
razon  aparece  enormemente  dilatado  y  la  parte  baja 
del  pecho  retraida  e  inmovil ;  pulmones  con  sefiales 
de  enfisema  y  escasa  bronquitis.  Abdomen  promi- 
nente  sin  ascitis;  bazo  palpable.  Piernas  jurderada- 
mente  edematosas;  orina  eon  trazas  de  albumina  y  al- 
gunos  residuos  granulares.  El  examen  espectroscopico 
de  la  sangre  fresca,  que  es  obscura  y  espesa,  da  la 
banda  tipica   de   oxihemoglobina . 

En  "Transaction  of  the  American  Ophtahnological 
Society",  1910,  fue  publicado  el  caso.  desde  el  punt« 
do  vista  de  sus  alteraciones  oculare-;,  por  los  Dres. 
Parker  y  Slocum.  de  la  Clfniea  Oftalmologica  de  la 
Universidad  de  Michigan ;  ya  en  este  tiempo  se  aban- 
dona  el  diagnostico  de  tumor  de  mediastiiio,  atenien- 
dcse  exclusivamente  al  de  enfermedad  de  Osier- Va- 
quez. Parker  y  Slocum,  desoriben  detalladamentti 
er  su  articulo  el  iatrur?itamiento  y  edema  retiliano^ 
y  un  pequeno  aneurisma  venoso,  que  nils  tarde  su 
vio    en    estado   roto. 
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r.l  ,n  «U'  EncT.)  ilf  l!)ll.  ol  Dr.  llowlott  oiic.ii- 
tro  aunionto  de  eianosis.  manos  ncijras  y  iniiru-has 
flovadas  «le  tono  purpiirtHi  intenso  eii  las  jjiornas  y 
vn  la  i^iel  tie  las  nrticulaeionas,  aljrunas  de  ellas 
del  tainafio  de  una  moneda  do  die/,  eoiitavos;  en  iiiio 
dc    los  mu-esos  voniito   partioulas   ne^jruzcas. 

Fue  readmitido  en  el  Hospital  el  10  de  Octuhic 
de  1911  y  iH)r  entonoes  su  edad  tVisaba  oon  los  o'J 
flfios;  la  sintoinatolooria  era  aproxiniadamente  la 
niisma  que  la  ohservada  ultimaniente;  no  ha  pcnlido 
de  peso  ni  tiene  dolor  torasica.  pero  eontinuaii  las 
<"el"alalp:ias  y  vertifjos,  duenne  poco  jior  lo  uoehe, 
siendo  frrande,  en  oanibio,  hi  soinnolencia  diurna. 
I'asa  a  oi)servacioii  de  los  doctoies  Hewlett  y  Zwalii- 
wenhurjr.  que  encuentraii  nienos  eianosis  que  eii  lai' 
anteriores  hospitali/aei(»nes  del  paciente,  edema  tir- 
nie  en  niuslos  y  ]>iernas  y  eseaso  en  la  espalda,  ca- 
ra  al)otar}ra<la ;  los  vasos  eonjuntivales  enonneniente 
inyectados  y  muelias  venillas  de  color  azul  osouro; 
en  de<-ul)ito  supino  his  veiuis  del  euello  est  an  llenas, 
( (ilapsandosf  al   incorporarse  el   sujeto. 

El  U'n-iix  so  mueve  pohreniente ;  hay  retraceion  ins- 
piratoria  d6  todo  el  contorno  al  nivel  del  dialragma. 
I'^l  abdomen  nuiy  lleno,  aplastado  en  la  parte  media 
y  desplaziindose  a  los  costados;  senalada  resi)iraeioii 
ftbdominal. 

La  jx-'rcusiun  muestra  eiiornie  ensanrhamiento  (U'l 
coraztni;  el  higado  sobrepasa  las  eostillas  en  la  an- 
chura  de  una  mano  y  su  maeulez  alcanza  tasi  el  om- 
bligo  y  confluye  a  la  izquierda  eon  la  espleniea.  El 
examen  taetil  del  pecho  es  negativo;  los  hordes  pul- 
nionares  inferiores  se  mueven  ligerament^  pero  con 
snnetria  y  no  cxisten  areas  de  resonancia  disniinui- 
dn  en  la  parte  anterior  ni  en  la  postt^rior. 

Los  ruidos  respiratorios  son  muy  debiles  y  easi 
inaj)reeiables  en  la  base  y  zona  posterior;  en  la  su- 
perior muehos  estertores  crepitantes,  weeos  i>or  de- 
bajo  y  niJis  al)undantes  a  la  derecha,  donde  los  rui- 
dos son  mas  intensos.  No  son  apreciables  modifi- 
e;;eiones  en    la   voz. 

El  primer  sonido  dc  la  punta  de]  foiazuii  es  dis- 
tante  y  lleno,  easi  reemplazado  jwr  un  rnurniullo 
«istolieo;  el  seprundd  nnirnnillo,  aunque  (lel)il,  liien  per- 
o«'ptible;  a;  u"l  nnifnnil.'o  se  at  iii'ia  y  Ine^'o  va  "in  ere- 


ceiido"  para  alcaiizar  otro  inaxiino  en  el  quinto  espacia 
intercostal,  dos  dedos  a  la  izquierda  del  esternou,  ape^ 
nas  se  transraite  a  la  axila  y  nr.  es  posible  oirlo  en 
la  espalda.  El  segundo  i-uido  en  el  area  tricuspi- 
dea  esta  relativamente  alto;  las  localizaeiones .  vah-u- 
lares,  no  son  realizables  eon  exaetitud;  no  existe 
niurmullo  diastolieo.  El  pulso  radial  es  corto,  blan- 
do,   rapido  y   freeuente. 

Las  manos  estan  frias  y  humedas.  EI  vientre  tini- 
panieo,  sin  fluetuaeiones  de  liquidos;  no  se  puedc 
delimitar  el  borde  hopatico,  que  da  la  impresion  <1g 
una  masa  firme  y  semi-elastioa :  el  bazo  es  palpable 
en  el  hipoeondrio  izquierdo.  en  la  li'nea  axilai-  an- 
terior . 

Los  analisis  de  sangre  arrojan  resultados  analogos 
a  los  anteriores,  con  algun  aumento  de  los  polinii- 
cleares,  pero  sin  que  existan  ya  fornias  nucleadas  ni 
niielocitos . 

El  estado  del  enfermo  empeora  con  rapidez  de 
dia  en  dia,  intensificandose  visiblemente  sus  tras- 
tornos ;  aparecen  heces  y  esputos  sanguinolentos,  In 
pianosis  llega  a  un  tono  negruzco,  sobrevienen  el  de- 
brio  y  un  colapso  genei'al,  que  ocasionan  su  muerte 
el   14  de  Noviembre  de  1911 . 

Diagnostico  cJinicn.  —  Poliglobulia ;  enfisema;  bi- 
pertrofia  y  dilatacion  eardiacas;  congestion  pasivM 
oionica;  ciiTosis  carduir-a:  hemorroides ;  nefrittis  1 
(Dr.    Hewlett). 

Protocolo  de  la  axitopsia,  realizada  por,  nosotros 
pocas  horas  despues  de  la  defuneion. 

Cuerpo  masculine  de  un  metro  setenta  y  dos  cen- 
tfmetros  de  estaturn :  abdomen  distendido,  ombligo 
invertido,  amplio  angulo  epigastrico,  prominente  re- 
gion precordial.  Gran  cianosis  en  toda  la  piel,  que 
toma  una  coloracion  azulado-amarillenta  en  la  parte 
superior  del  cuerpo.  Extrema  hiportasis  sobre  todo  en 
las  piernas.  Genitales  muy  eianotico  y  ligeramente  ede- 
matosos.!Multii>les  verrugjis  angiestasicas  en  la  espalda  ; 
en  las  ])iei-nas  numerosos  vnsos  angiestasicos  ciiTuns- 
criptos,  formando  miinclias  de  tamano  variable  des- 
dt  una  cabeza  de  alfiler  a  una  moneda  de  diez  cen- 
tiuos;  no  bay  hemorragias  cutaneas.  Venas  super- 
fieiales  muy  invectadas;  cianosis  de  las  mucosas; 
ef-clerotica    amarillenta.    Musculatura    bien   conserva- 


<ln,  nsi  oonio  el  painVuU>.  Kiloma  iiiairmio  dv  hin 
pieriuis  y  muilerado  del  troncit  y  regiones  supeiio- 
res.  "Kipor  mortis".  l'al|»a<'ii'>M  iiegaliva  tK'  lu'^a«li> 
y   bazo . 

(.'abe/ji:  Tapa  del  oniiieu  de  espesor  medio,  adel- 
gazi'tiidose  eoino  un  papel  en  la  ivgioii  temporal . 
Troluudas  iinpre.si.^nes  de  las  meiiingeas,  espeeial- 
nu'iite  de  la  artt'ria  meiiiugea  media.  Tabla  in- 
terna con  considerable  erosion.  En  la  region  tempo- 
ral dereeha,  aguda  exostosis  qnc  se  pioyecia  un  <'en- 
tfnjetro  de  la  tabla  interna.  Aumeiilo  ilc  la  tension 
dural;  la  dura  grue.sa,  i'uerte,  adlieiida  en  la  eonve- 
xidad  y  a  la  ara<'noide>i;  el  .seno  longitudinal  eon- 
tiene  un  pequeno  eoagulo  rojo,  y  las  venas  que  en 
Vi  se  abren  ofrei-en  las  paredos  espesadas.  Meniii- 
gtas  basales  gruesas;  araenoides  engi-osadas  en  la 
convexidad,  niostrando  i>laeas  hialinas.  Los  vasos  du 
la  pia-madre  nniy  distendidos;  (•(irpnsculos  de  I'ac- 
eioni  pequenos;  no  hay  eselcro.sis  de  los  vasos  lia- 
s^iles.  Cerebro  intensamunt<"  oongesti<»nado  y  eile- 
matoso;  ventriculos  al^'o  dilatados;  plexo-eoroide  eon 
gran  eongestitui ;  glan«lula  pineal  nniy  ledueida.  lo 
niismo  que  la  hipof'isis;  las  alteraeiones  del  cerchelo 
son  analogas  a  las  del  cerebro.  Medula  espinal  cun 
tdenui,    congestion    y    engrosamiento    meningeo. 

InciaiuH  jtriiicipal .  —  I'aniculu  iriu\  In'unedo,  do 
color  anaranjado  y  con  los  vasos  Uenos  de  una  san- 
gre  oscura  y  fluida;  mu.sculos  de  aspecto  moreiio- 
roji/o,  blandos  y  la<-iliiiente  di>garral»lcs.  Xo  exi>ti' 
pas  libre  en  la  cavidad  peritone^il  y  si  Ian  solo  15(1 
t.e.  de  un  liquido  claro;  el  omento  i)or  debajo  del 
ctmbligo,  moderadament*  graso  y  con  congestion  vas- 
cular. VA  borde  inferior  del  liigado  alcanza  el  oin- 
Migo  en  la  linea  nie<lia;  en  la  linea  mamilar  dereeha 
esta  jjor  debajo  de  las  costillns  en  la  an<'hura  de  una 
mano.  HI  bazo  es  grande  y  su  polo  inferior  des- 
i-uuiU'.  del  reborde  costal.  HI  esti'miago  queda  verti- 
fal  y  ligeramente  distendido  por  el  gas.  Kxtrano  olor 
a  sudor  en  la  cavida«l  abdominal.  Ml  <lialiagma  co- 
rr«'>pond.'  al  borde  inferior  de  la  s<v\ta  cost  ilia  a  la 
dereeha  y  al   sexto  espacio   a    la    i/cpiierda. 

Ksternon  osteoporotico,  con  hiperplasia  mediilar. 
Xo  exinte  gas  libre  en  las  eavidades  plenrales,  cada 
una   de    las   cuales   eneiemi    unos    100    cc.    de   subs- 


tancia  liquida ;  pleura  libre,  a  excepcion  del  apice 
derecho  que  presenta  adherencias  viejas.  Los  hordes 
libres  de  los  pulmones  enfisematosos  y  estos  casi  so 
tocan  en  la  paite  superior  del  mediastino;  grasa  me- 
diastiuioa  al)undante  y  rojiza.  No  se  eiicueiitrau  res- 
tos   timicos . 

El  corazon  es  enorme  y  casi  transversal,  quedandu 
la  mayor  parte  del  corazon  derecho  a  la  derecha  de 
la  linea  media  y  el  apex  en  el  sexto  espacio  entre  la 
axilar  anterior  y  la  mamilar;  este  es  redondeado. 
8aco  perieardieo  sin  adherencias,  muy  distendido  y 
con  80  c.e.  de  fluido  claro.  Gran  dilataeion  de  las 
cavidades  del  corazon,  espeeialmente  de  las  derechas, 
ocupando  la  auricula  de  este  lado  un  tercio  de  la 
n.asa  total  y  llegando  su  horde  externo  a  la  linea 
I)araesternal  derecha;  a  la  secci(Sn  de  la  cava  infe- 
rior, hrota  sangre  oseurisima  y  fluida,  conteniendo 
pequefios  coagulps.  El  ensanchamiento  del  corazon 
es  dehido  principalmente  a  la  dilataeion;  vaeio,  tie- 
ne  por  dimensiones  18X1-3X^5  centimetros  y  pesa 
790  gramos;  en  la  mesa  queda  aplastado  en  un  disco 
blando;  la  grasa  subpericardica  es  anaranjada  y 
ahundante;  hay  una  mancha  irregular  en  la  pared 
anterior  del  ventriculo  derecho  y  un  tromho-fornie 
ei;  el  apendice  auricular  del  mismo  lado.  El  orifi- 
eic  miti-al,  sin  insuficiencia  organica  ni  estenosis,  ad- 
mite  cinco  dedos, "  es  algo  aspero  y  de  hordes  pro- 
ximales  gnxesos;  el  aortico  admite  el  pulgar  holga- 
damente;  el  trieuspideo  muy  dilatado,  de  valvuias 
ntgativas,  permite  introdueir  toda  la  mauo;  en  el 
pulmonar  pueden  meterse  tres  dedos  y  sus  dimen- 
siones son  dos  y  media  veces  las  del  aortico.  Hay 
placa  calcarea  en  la  pared  del  eono  pulmonar;  la 
arteria  pulmonar  dilatadisima,  ofrece  paredes  grue- 
sas  y  su  intima  muestra  avanzada  arteroeselerosis. 
Placas  escleroticas  en  las  corolarias  dilatadas;  secto 
auriculo- ventricular  intacto;  foramen  oval  cerrado; 
no  hay  anomalias.  Aorta  de  tamano  medio,  con  es- 
clerosis  modei-ada  de  tipo  linear  en  la  intima  y  algo 
d';    ateroma   temprano. 

Los  pulmones  pesan  625  gramos  el  derecho  y  ()7') 
c\  izquierdo,  y  amhos  esttin  congestionados  y  edema- 
tcsos;  moderada  antracosis;  alternan  areas  sin  aire 
con  otras  enfisematosas;   todas   las  ramas  de  las  ar- 


torins  pulmoiinri's.  apaivcni  imiy  »lilat;ulas  y  con  os- 
clerosis  y  ateroina  scualadisiinos,  liasta  en  las  tor- 
r.iinalcs,  niostraiuKk  las  niayores  on  los  onjjrosaniiea- 
tos  lie  la  intinia,  zonas  aporeelanadas,  con  lK'n«li«lu- 
ras  in-oirulnre^  y  adclfra/.ainiento  de  la  i)aiv<l  conio 
on  la  aortitis  sil'ilitica .  Las  vonas  pulinonaros  niuy 
ilistondidas  y  con  parcdcs  ri'lativainoiitc  ospt-sas.  No- 
dulos   hroiiquialos  jiifrniontndos. 

Boca  y  cuello:  ^fucosas  do  lioca,  rarinjro,  opitjlo- 
ti^,  larinjxo  y  tn'ujuoa  con  cxtronia  con<rostion.  Ti- 
rrides  pecjueno,  con  esoaso  ooloide.  Pavatiroidos  df 
taniafu)  normal  o  intonsanientt'  ro.jos.  Grasa  cervical 
cm  aparicncia  do  oinlirionai'ia.  Xodwlos  corvicales 
nny    cojiirostionados. 

Ha/o:  Lilnv.  nmv  triand"  anto-;  do  sn  oxtraci«')n, 
disniinuyondo  do  volninon  una  vo'.  dosanjrrado,  nii- 
diendo  entonces  LSN'OX^.-'i  onis.  y  posando  330  fjrs. 
Fiiino  a  la  prosion ;  capsula  oiifjrosada,  con  ])oqiu'- 
fias  ]>lacas  hialinas.  .\1  corto  suMerficio  eha^rinada 
de  r-olnr  nioreno  a/nlado;  pstronin  aiiiiioiitado;  so 
aprocian    niareadainontc    los    foliculos. 

Supra n"ona.le,s:  Nonnales  on  tiiuiafio  y  ronii.i . 
,\  la  socci«')n  conjrostion  intensa .  En  la  derocha,  l;i 
modula    presenta    avanzadas    lesiones   post-mortem . 

Rinones:  Miden  rospoctivamente  ol  derocho  e  iz- 
quiordo.  13,5y 8 n  ").•_'.")  v  13x7,5X-+,5  cms.  y  pe- 
san  300  y  200  jrramos;  ol  nspo<'t'>  os  analouro  on  los 
drs;  la  prasa  capsular  os  aVmndanto  y  rocuorda  l:i 
fetal;  las  oapsulas  so  dos<rarraii  iacilmonto.  Cortoza 
atmf'ica;  supcrfioie  cortical  lisa,  do  color  ro.jo  pur- 
jjureo.  con  pequenas  areas  do  dofronoraoion  parenqui- 
piireo,  con  pequenas  areas  de  do<rcnoracion  |)aren- 
quimatosa;  al  corto.  suporficio  uniformo  (jiic  no  i)or- 
mite  darso  cuenta   del   aspecto  estructural. 

Tnte-<tino>:  Contienon  un  material  de  consistoji- 
cii,  de  ])apilla,  tenido  por  la  hilis;  iiiucosm  coiiiro-^- 
tionada  y  od.^matosa ;  no  se  ve  sanpre  fn'sca.  El 
n\{'ui\\c('  j'sta  rodoado  do  adherencias  antipuas;  con- 
di'ctos  biliaros  hien  aparentes;  no  hay  liciii(niiii<lc-i 
y   el   recto   no   san>ri-a . 

Est«'»ma«ro:  C'ontenido  dc  color  cirnola,  cm  ali;ii- 
iios  restos  nlimenticios;  nuicnsa  con<,'(>stiona<la ;  no 
hay  .sanqre  recient*?;  piloro  jjruoso,  firme.  litrorainon- 
t(-   estenosado;   no  ho   von   erosiones   ni   lilceras. 
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Pancreas:  Grande,  firnie,  sin  cola,  pues  el  euer- 
po  termina  con  todo  sn  espesor.  Muy  oseuro;  con- 
jrestionado  al  eorte;  lobulos  grandes,  con  aumento 
del  conectivo  interlobular;  vasos  dilatados,  con  al- 
jiunn   esclei'osis. 

Higado:  Mny  ensanchado,  muestra  la  inipresion 
d',  las  costillas;  removido  de  su  sitio  y  sangrado, 
niide  25X19X8  cms.  y  pesa  2000  gramos;  capsula 
nn  tanto  engrosada,  particularmente  alrededor  de  lo.i 
ligamentos;  borde  inferior  bastante  redondeado;  con- 
si.' tencia  blanda;  a  la  seccion  sangra  libremente;  as- 
pecto  moseado;  gran  dilataeion  vascular;  placas  sub- 
eorticales.  Vesieula  biliai-  sumamentc  distendida,  lle- 
na   de  un   liquido  moreno. 

Xndulos:    linfaticos    mesentericos    y    retroperitonea- 
le&   nuiv  congestionados,  edematosos  y  blandos;   esea^ 
SO::-'  nodulos  hemolinfaticos  atroficos,  de  color  oseuro. 
Prostata :    Solo  presenta  una  intensa  congestion . 

Testiculos:    Edematosos    y    congestionados. 
Medula    osea :    Es    roja    e    hiperplastica    en    estor- 
non  y  costillas  y  grasa  en  la  tibia. 

Examen  microscopico 


Cerebro:  Dilataeion  y  congestion  vascular,  sobrc 
todo  en  los  vasos  nieningeos  (pia  -  madre) .  Engrosa- 
Uiiento  difuso  de  las  meninges  internas.  Leptome- 
nhigitis   cronica . 

Medulas:  Alteraciones  identicas  a  las  anteriores 
CI.   vasos  y   meninges. 

Corazon:  Hipertrofia;  atrofia  morena:  placas  t'i- 
broides;  miocarditis  luetica  cicatrizada ;  no  hay  aread 
tr.tivas. 

Aorta:  Avanzada  ateroesclerosis,  con  puntos  de  si- 
filis  activa.    Mesoarteritis . 

Pulmones:  Extrema  congestion  pasiva  cronica,  con 
abundantes  fagocitos  pigmentados.  "Induracion  mo- 
rena". La  rama  principal  de  la  arteria  pulmonar 
cm  ateroesclerosis  de  la  intima  y  porcion  interna  de 
la  media;  zonas  activas  de  mesoarteritis  sifilitica;  in- 
filtrado  de  eleinentos  plasmatieos  alrededor  de  los 
vasa-vasorum .  En  las  ramas  intrapulmonares,  nota- 
}>le  dilataeion  con  ateroesclerosis  do  la  intima  y  mi- 
tad  o  tercio  interno  de  la  media;  eu  las  ramas  de  se- 


{.••uul  >  »•  tfrriT  ;:ra«Ut.  jhujuouos  iiililtrjiilos  do  ])l;i-i- 
II  atrollcn,  sill  It'sioius.  Las  ranuis  mas  i)i>(iiu'rias, 
imiv  <Iilatn(las,  con  jiareiles.  j^ruesas,  hialinas,  iiiu'  lui 
ii'Uestraii  i)roi't"sos  avtivos,  lo  inismo  (iiio  los  oapila- 
ifs  alvet)lures.  En  ciertas  areas,  parcK-i'ii  aiifjiomas 
<i>\ernosos,  hu  jjnu'sas  parodes  alvoolares,  inientra.s 
quo  en  otras  son  atrofiras,  liialiiias.  ron  t-apilares 
casi  (ihlitenulos,  extt'iuliendose  estos  t'4il>i(iue.s  rifii- 
<li>s,  vn  los  infiUHlilm'o;  ililatatlos.  Kii  alirunas  zo- 
nas.  la  cin-ulacion  so  i'xtiiijriii«'»  y  e!  pulmon  s- 
ii'uestr.i  filiroso  y  colapsado.  Se  eiicuentnni  heiiio- 
nii^ias  en  cliversos  i'>tailos„  osparcidas  jjoi-  (odo  el 
puiinon,  e«leina  y  numerosos  fa'jocittis  pijjinentados. 
riitremezelandosi'  areas  enl'iseniatosas  con  otras  iutlu- 
rj:nas  y  siendo  las  ])on'iones  hialinas,  el  asiento  es- 
]  wial  de  los  deix')>itos  antraeolioos.  HroiKiuios  y 
ItioiKpiiolos  <lilatados,  con  hronqniiis  catarral,  pu- 
i^ieiulo  verse  /onas  di'  bronfonennioiii'a  temprana,  en 
larticular  en  los  lohulos  infcriorcs.  Los  demas  va- 
Mx,  «lilatados  y  con  paicde-  iiialiiias,  sin  canihios 
j.teronialosos. 

Tiroidcs:  Mod.-rado  <M.n.inn(i  dc  colnidc.  t'on^'es- 
lion    vascular    intensa. 

Leiiirua :  Xuinerosas  triiininas  ciu  apsiiladas.  sin 
Ti  acciun  . 

l'>a/.o:  Lniiniu'  <lilata<ii''n  <1:'  la>  cspacios  y  vasos 
san^'i'.ine(K.  rccoiMJando  en  innclio  al  anjrioina  sim|)le; 
«'  te.jid)  linfoidc  d"  la  pul]>a  es  atiofico;  los  t'o- 
Wculos  ofr-ecen  rejrulai-  tainano;  liiali/acion  en  las 
I  a  recede.;  <lc  las  arterias  inayore^  y  esclerosis  di'  las 
rrlrriolas. 

Snprarrenalt's:  Senalad;!  conirestion.  sohrr  todo  en 
!-••  Zona  reticular  y  inedula.  Kxtensa  licniorrairia  me- 
eular;  lipoidosis  cortical;  peqnenas  inliltracionoi 
jdasinati«'as   en    la   zona    reticn'nr. 

Kifiones:  Confresfion  inteiisu  cnvolvicndo  arlcrias 
y  venas.  Hi|>ertrofia  de  los  ^jlonierulos.  inndios  de 
los  cuales  son  dos  o  tres  veces  niavores  que  los  nor- 
iiiale«,  por  e!  nuniento  <le  Ins  penaclios  capilares;  ea- 
''i  todas  las  capsulas  de  Howinaiin  en<;rosadas  a  cau- 
sa di'l  aiitiKvilo  dil'uso  del  coiicctivo;  liaslantes  fjlo 
iiiPrulos  foniian  zona'^  ci«'atrizadas,  con  areas  de  ne- 
fritis  pareTU|uiniati»Ka  <lronica;  esHerosis  vascular; 
liirc'-a    hinchazon    Inrliia    de    |os    tuhos    contornr-ados. 


Estomago:  Gastritis  eatarral  cronica.  Considera- 
}>\v  ingestion  de  los  vasos.  En  la  pared  gastrica, 
localizaciones  de  induraeion  o  iufiltracion  plasinati- 
f-a,  probablemente  de  tipo  luetico. 

Intestinos:  Ligero  catarro.  Estado  congestivo  de 
arterias  y  venas.  Engrosaniientt*  de  la  submucosa 
er    el   apendice. 

Pancreas :  Enornie  congestion  de  los  vasos  y  en- 
grosamiento  de  sus  paredea.  Atrofia  grasa.  Zonas 
do  pancreatitis  interstieial  con  alguna  infiltraeion  de 
plasmacellen .  Muehos  islotes  grandes  y  con  dilata- 
eion  vascular. 

Higado:  Claranieute  moscado.  Atrofia  y  necrosis 
celular  en  las  zonas  central  e  intermedia;  dilatacion 
de  los  vasos,  con  atrofia  e  hinchazon  turbia  de  los 
elementos  hepaticos;  ligera  degeneracion  grasa,  es- 
peeialmente  en  el  centro  de  los  lobulos;  capsula  grue- 
se  y  lobulos  subcapsulares  atx-ofieos;  el  tejido  pe- 
riportal, muestra  proliferaeion,  infiltrado  de  peque- 
nas  celulas  y  formacion  de  pequeiios  conductillos  bi- 
liares;  aspeeto  analogo  al  de  una  cirrosis  atrofica 
loealizada  debajo  de  la  capsula. 

Prostata  y  yesiculas  seminales.  (Jran  dilatacieSn 
Aascular  con  hii)ei-plasia  fibroide;  en  las  vesiculas 
cierto  nuniero  de  quistes  de  retencion ;  plexos  es- 
permatico   y    prostatico,    angiestasicos . 

Testiculos:  Extremados,  congestion  y  edema.  Dis- 
minucion  de  la  espermatogenesis ; ;  aumeiito  del  es- 
troma;  engrosamiento  de  la  membraiia  basal;  oi^jui- 
tis   fibrosa   sifilitica  teinprana. 

Nodulos  linfaticos:  Todos  eon  vasos  muy  dilata- 
dos,  reeordando  angiomas  muehos  de  los  retroperi- 
loneales;  atrofia  del  tejido  liiifatico  y  aumetito  del 
estroma . 

Ganglios:  semilunares.  Considerable  dilatacion 
A-ascuhu-,  aumento  del  te.jido  interstieial  y  pigmenta- 
cidn   de  los  elementos  ganglionares. 

Medula  osea :  En  la  tibia,  medula  giasa  cougi's- 
ticnada,  con  i)equenos  islotes  de  celulas  rojas  for- 
niando  tejido;  la  medula  estermil  y  costal,  nniestra 
hiperplasia   linfoide. 

Tejido  adiposo:  Keversioii  al  tijx)  fetal.  Conges- 
tion   y    edema. 

Manchas   purpnivas:    Telangiectasias. 
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I)i(UfHvstiio  am'ttomo-putolvyivo.  —  I'lelora  vora. 
KiifVniHHhul  tie  Oslor  -  Vaquez  ( Kritroinia,  i-ianosis 
rronu'ii  y  esplenomejjalia)  secuiularia  a  aUM'oesekM'o- 
>!•<  sifilitica  do  la  artoria  ])uliiionar.  Kiit'isi-iiia  i'  iii- 
duraoioii  morena  de  los  pulinones.  IlipiTtridia  y  di- 
latai-i«'»n  oardfat-a.  Miorarditis  fibroidi*  croiiica.  A«»r- 
litis  sit'ilitica.  Gastritis  ciVmica  intiTstioial.  Atrot'ia 
del  paiiuTMs  con  pancreatitis  cronica  iiilcrsticial. 
<)rquitis  sifilitira  cronica.  Conjjestion  cronica  dc  to- 
dos  los  6r«ranos.  IhVado  inos«*ado.  HipertroTia  re- 
nal con  nefritis  |)arcn(iuimatosa  cronica.  Lejitoinc- 
).in<;itis  cn'mica.  Telan«;icctasias  cntancas  ninltijtles 
Hiperplasia  dc   la  mcdula  osca .    Triqninosis  antiixua. 

("(•NMIiKUAriO.NK-; 

Ksic  casi)  prcsenta  ei  sindroinc  cliiiico  conipleto  y 
el  coniplejo  liistopatoloi^ico  dc  la  enfcnnedad  de  Os- 
lcr-Vai(|Uc/.,  con  los  iVnoiueno-  sccundarios  de  dis- 
nea.  alteraciones  vi.suales,  trastornos  j^astrointestina- 
les.  dehilidad  {rencral,  conp:csti«'>n.  clc  Iv-  dc  sinna 
inii>ortancia  el  lieclio,  rcvelado  por  ja  auloj)sia,  di'l 
raracter  secundario  de  los  sintonuis  de  Vaque/.;  pn- 
diera  arjriiirsc  razonal)leniente,  que  a  eonsecuencia  di' 
I'na  e.xtensa  lesion  dc  los  vasos  pulmonares,  se  i)ro- 
('ujo  def'iciente  oxifjenacion  de  la  corricntc  saiifrui- 
j  ea,  y  coino  <Mndiciones  eonipensatorias,  cni'isciiia, 
hipertrofia  del  cora/Zui  derecho  y  aiiincn(o  en  la  ac- 
tividad  de  la  njedula  osea .  La  cianosis  indiia  la  nc- 
eesidail  dc  oxi^cno;  la  eritreniia  conipcnsa  tal  iiccc- 
sidad;  la  e-iplcnonie<jalia  es  eonsecuencia  dc  la  pie- 
t<  ra,  dc  la  niavor  fonnacion  san<i:uinea  \  dc  su  des- 
trucei«Mi;  la  niisnia  eritreinia  es  orif^inada  p(n-  el  au- 
n.ento  de  actividad  de  la  mcdula  «'>sea .  Asiniisnio  cl 
estmlio  microscopic.)  del  easo  nincstra  como  eausii 
I'lltima  la  legion  dc  los  vasos  pulmonares,  con  carac- 
trres  dc  mcsoarterif is  sifilitica  histolo^'icamcntc,  pucs 
Ml  halljimos  espiro(juet«s,  liabicndolcts  Ituscado  con  e' 
n.etodo  Ix'vaditi;  com|)ruel)aii  tal  ini'eccion  luetica, 
1 1  miocanlitis,  mesrmortitis,  pancreatitis,  inliltracio- 
nes  de  las  suprarrenalc-t.  on|uitis  cronica  y  acaso  la 
leptonieninfritis  cronica.  Los  An-hivo-;  del  II(wpital, 
arrojan  resultados  ne^'ativos  acerca  de  una  posiblc 
sifilis  de  cste  enfermo,  pcro  sin  end»ar{;o,  cl  Du.    Fk. 
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Smithies  actualmentc  en  el  Hospital  Augustano  de 
Chicago,  nos  comunica  que  fue  uno  de  los  primeros 
sujetos  a  quienes  se  practice  la  reaccioii  Wasser- 
mann  en  su  Laboratorio  de  Ann  Arbor  y  que  el  re- 
sultado  fue  positive.  No  obstante  esto,  bajo  nuestro 
punto  de  vista,  el  complejo  anatomo-patologico  de 
los  eambios  del  eorazon,  vasos,  pancreas,  suprarrena- 
les  y  testieulos,  signifiea  tan  solo  una  infeccion  sifi- 
h'tica  latente,  pero  hemes  de  continuar  buscande  el 
espiroqueto.  Juzgamos  unices  los  grades  de  arteritis; 
esclerosis  y  ateroma  de  la  pulmenar  y  sus  ramas,  ha- 
lladas  en  este  ease;  no  hemes  encentrade  en  la  lite- 
ratura  medica,  una  descripcion  de  esclerosis  de  la 
pulmenar  en  que  las  lesiones  fueran  de  tai  intensi- 
dad  y  extension;  en  la  observacion  que  publieamos, 
bajo  el  epigi-afe:  "Syphilis  of  the  Pulmonary  Arte- 
ry- ;  Syphilitic  Aneurysma  of  the  Left  Upperdiv .  ; 
Demonstration  of  Spiroch.  Pall,  in  Wall  of  Arteiy 
and  Aneurysmal  Sac",  (Anier.  Joum.  of  Syphilis, 
Vol.  I,  1917),  los  eambios  escleroticos  en  la  rama 
izquierda  superior,  fueren  muy  marcados,  pero  no 
tanto  en  las  restantes;  el  aspecto  microscopice  de  las 
lesiones,  eran  identicas  a  las  del  case  actual  y  ha- 
llamos  el  espirequeto  en  la  pared  arterial  y  en  el 
aneurisma . 

La  literatura  de  la  arterieesclerosis  pulmenar  au- 
nienta  notablemente,  en  especial  en  las  publicaciones 
hispane  -  americanas,  pareciendo  ser  mas  eemunes 
tales  lesiones  en  aquellas  comarcas  y  siende  primor- 
dial el  papel  de  la  lues  en  su  etielogia.  En  nuestro 
anterior  articulo  coleceienames  cuatre  cases  de  goma 
de  la  arteria  pulmenar,  cinco  de  ai'teritis  gomosa, 
auince  de  arterieesclerosis  pulmenar  —  censideradas 
como  sifiliticas  per  sus  apariencias  histologicas  e  per 
SI'  aseciacion  con  etres  sintomas  —  y  cincuenta  y 
uno  de  aneurisma  de  la  pulmonar  de  prol)al>k'  etio- 
Icgia  avariosica. 

En  una  publieaeion  de  Rogers,  de  1909,  se  dice 
que  la  arterieesclerosis  pulmenar,  no  es  causa  rara  de 
hidropesia  en  Bengala,  creyendc  que  cuando  ello  ocu- 
rre  entre  los  veinte  y  los  cuarenta  anos  de  edad,  es 
U  sifilis  el  factor  etiologico.  Saxders  (Arch,  of 
Internal  Medicine,  Vol.  Ill,  1900,  pavj.  257)  des- 
cribe un  case  del   Lal)oratorio  de  Di'wrK  y  cita  sieto 
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Uia>     (KlAMJ,    C'uiDKl.l,    NWu.Kl.'AM.     HoilUtUU,    KlTAMU- 

K.\  y  ilos  lie  MoNCKKBEKii)  df  osfU'ntsis  priimiria  do 
lat  artfi-ius  imlinonnres,  asoi-iuda  a  liiportrol'ia  lU'l 
oura/oii  dererlio  _v  ellos  siui  los  liiiifus  i\\w  homosi  pi*- 
tlido  revisjir  i*i>ii  tal  conjuiitt»;  todt>s;  iJlos  son  iiicoiii- 
pli'tos  tantii  en  clmira,  oonio  ou  liistDpat^logiu,  en  l<» 
•jUf  se  ret'ieiv  a  la  sililis  i-itino  lat'tor  I'tiologicu,  piuM 
no  St'  tonia  en  eonsideraeion;  el  de  Komijku(J.  se  ea- 
laek-rizaWa  elinieaniente,  por  disnea,  eianusis,  lic|)ato 
\  esplenoniegalia,  sin  ineneionar  cstndios  en  la  san- 
>rro;  McixcKKUEKc;  en  el  priniero  sefiala  eianosis,  pro- 
niineiK-ia  tu-ular  y  edema  y  en  el  sej;undo  cianosis 
pionuneiada.  disnea,  edenui,  i>alpitaciones  y  hepato- 
nie<;alia.  No  obstante  cl  escaso  detalle  de  las  obser- 
\aciones,  pudiera  ser  probal)le,  que  alguno  de  eiloa 
leuniera  el  sindronie  de  eianosis  eronica,  disnea,  eri- 
treinia  y  eselerosis  pulnionar,  c*)noeido  en  la  literatu- 
n.  hispano-anierieana  eonio  "Knfennedad  de  Ayer- 
zr",  (Cardiaeos  neg:ri»s)  porque  en  uiui  oonfereneia 
dada  en  su  clinica,  por  el  Profesor  de  la  L'nivei-sidad 
Xai-iiiiuil  de  Buenos  Aires,  I)i{.  Abkl  Averza,  en 
]J)01,  I'ue  el  primero  en  indiear  la  entidad  cliniea  de 
este  sindronie  inorboso;  el  tennirio  "Knlennedad  do 
Ayerza"  ya  es  einpleado  en  la  tesis  doetoral  "La  ten- 
sion arterial  en  la  tuberculosis  ])ulinonar",  190!^  p. 
-45,  del  Dr.  C".  A.  Marty  de  Buenos  Aires,  al  tratar 
dc  un  grupo  espeeial  de  enfennos,  con  tension  arte- 
rial de  la  pulnionar  aunientadii,  liipertrofia  del  eo- 
r!.//>n  derecho,  arterioesclerosis  pulnionar  y  eianosis 
eioniea,  deserito  ocho  anos  antes  por  Aykrza,  eonm 
''cardiaeos  negros";  posterionnente  es  usado  por  Ks- 
cii>ERO  en  sus  "C'onferencias  C'linicas"  (Buenos  Ai- 
les)  y  por  el  Profesor  esijafiol  (Jarcia  dki,  Kkal  en 
Ml  "Tratndo  tie  I'a'olo-Ia  Mc,lic;i",  Vol.  IV,  pa^'s. 
405-530,  1917. 

BaK'LARO  (Hevista  «le  la  Asoc.  Medica  Arf;entina, 
X.W'I.  liH7),  jniblica  un  caso  de  "Mnl".  dc  Ayerza", 
cjjiacterizjido  por  eianosis,  asnia,  disnea  intensa,  hi- 
fprtrofia  cardiaca,  eritremia,  hepat/nnegalia,  bazo  nn 
palpable,  Wa.s.-iennann  luertentente  positivo  y  arte- 
rioesclerosis ))ulnionar  y  rliscute  su  diasnostieo  difc- 
r<  ncial  coji  la  eniennedad  dc  Vaqin-/.,  sospecliandu 
que  niuchos  casos  tales  couid  el  |)ritnero  des<;rii)t(i 
l'',r  d  niisiiK,  Va^i  kz.  c|  dc  I'ai;ki;s.  Wkijkr  y   Wat 
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SCN^  Vaqlez  y  LaubheY;,  Saunduy  y  Kussell,  Os- 
LtR  (enfisema  sin  espleiiomegalia),  y  Hekkijs'GHAMj 
seriau  en  realidad  de  enfennedad  de  Ayerza;  cree 
T'.AKLARO  que  cianosis  y  disnea,  no  se  relacionan  con 
]a  policiteniia  primaria  y  si  existen  asociados,  la  ex- 
plicaeion  esta  en  las  condiciones  de  la  arteria  pul- 
nionar,  que  caracterizan  la  enfennedad  de  Ayerza; 
su  observaeion  era  de  un  sifilitico,  pero  piensa  que 
acaso  no  todos  sean  de  lues  o  secundarios  a  una  le- 
gion parenquimatosa  y  teniendo  en  euenta  cierta  ana- 
logia  con  la  enfennedad  de  Raynaud,  atribuye  a  esta 
]:i  causa  de  algunos  casos  de  enfennedad  de  Ayerza. 
La  descripcion  mas  completa  de  este  siudrome,  so 
•  ijcuentra  en  la  tesis  doctoral  de  Buenos  Aires  "Es- 
I  lerosis  secundaria  de  la  arteria  puhnonar,  (Cardia- 
ls negros)"  de  1913  por  F.  C.  Areillaga^  publi- 
(T.ado  once  eases  de  esclerosis  pulmonar,  extreina  cia- 
r.csis,  disnea  y  eritremia,  a  partir  del  que  exainino 
-YERZA  en  1901;  el  autor  delimita  la  entidad  morbo- 
sa,  primeramente  descrita  por  Ayerza  y  caracteriza- 
da  por  los  siiitomas  ya  indicados,  tos  con  espectora- 
cion  mucosa  o  mucopurulenta,  cefalalgia,  hemoptisis, 
vtrtigos,  somnolencia  etc.;  la  evolucion  de  los  car- 
diacos  negros  se  cumple  en  un  espacio  de  dos  a  cinco 
afios  y  los  pacientes  puedeu  inorir,  durmiendo  sin 
edema,  despues  de  presentar  un  ruido  de  galope  en 
el  corazon  derecho,  o  tambien  con  degeneracion  niio- 
eardica  temprana  y  anasarca  intenso  o  de  una  com- 
idieacion,  siendo  la  mas  frecuente  la  bronconeuinonia ; 
el  diagnostico  diferencial  se  fundaria  en  la  sintoma- 
tologia,  tienipo  de  evolucion  y  ser  la  cianosis  adqui- 
lida  y  no  el  episodio  final  de  una  condicion  asistolica. 
L?  enorme  hipertrofia  y  dilatacion  del  corazon  de- 
recho son  los  signos  objetivos  mas  importantes  en 
rpoyo  de  una  obstruccion  pulmonar.  La  radiografia 
facilita  el  diagnostico  al  mostrar  una  .«ombra  cardia- 
C'l  alargada  y  ensauchada,  eon  apex  rcdondo  y  ele- 
\ado  y  ventriculo  derecho  muy  extendido  hacia  el 
esternon;  sobre  el  horde  izquierdo  del  corazon,  en  la 
base,  existe  una  convexidad  debida  al  apendice  auri- 
cular izquierdo  y  sobre  este  la  sombra  ensauchada  de 
].'.  arteria  pulmonar  y  mils  alta  la  de  la  aorta,  nor- 
mal. Se  distingue  de  la  dilatacion  aguda  del  corazon 
por  el  tiempo  de  evolucion  y  porquo  en  e»Jta  afecci»)n, 


tainitieii  se  lUlatJin  noUiblemcnto  las  vonas  pulmona- 
ii's,  lo  que  no  orurre  eu  los  cardiaeos  lU'fjros.  En  lo 
ix'tVrento  a  Ja  etiologia  ailmite  el  autor  eitailo  las  le- 
}.ioiK*s  tie  los  vasos  puliiiounres,  broiuiuitis,  tubercu- 
losis, ailhet*eiieias  pleu rales  o  eualquier  eondieioii  qua 
proiluzea  un  enriseimi  final  y  de  otra  parte  las  in- 
I'eeeiones  lentas  eonio  sifilis  y  i)aludisino  y  las  into- 
xieaeiones. 

COXILISIONKS 

TeiRiHos  la  opinion  de  qnc  el  o>lutlio  clinit-o  e  liis- 
tipatolofjieo  del  caso  que  aquf  deseribinios,  le  separa 
del  grupo  de  eritreniias  de  Vaquez,  encuadriindole  en 
el  sindrome  niorboso  de  Ayerza,  pues  son  tipieos  de 
c-ste  y  en  nuestia  observaeion  se  presental)an,  la  lar- 
pa  evolueion  de  los  trastornos  pulnionares  y  el  lento 
resarroUo  de  la  eianosis,  eritreniia  y  sintonias  secun- 
darios.  La  autopsiu  nos  revelo  una  enornie  ateroes- 
eierosis  de  las  arlerias  pulnionares  y  el  exameu  nii- 
croseopieo,  una  sit'ilis  latente.  Kn  los  eoniienzos,  la 
ri.dio{^ratia  hubiera  proporeioinulo  un  diagnostieo 
dtiinitivo,  si  por  entonees,  alguien  hubiera  couoeido 
la  enfennedad  de  Ayerza,  al  punto  de  poder  iuter- 
pretar  eorreetaniente  los  hallazgos  radiograt'icos;  en 
los  arehivos  se  eonserva  un  l)o>quejo  a  hi  pi/-  <le  la 
scinbra,  que  se  consideni  conio  de  un  tumor  luedias- 
tniico  y  que  se  asenieja  a  la  radiogralia  de  la 
lipura   novena  de  la  nionograCi.i  de   Arrilhiga. 

Esta  I'uera  de  diseusion  que  la  eritreniia  en  la  en- 
fennedad de  Ayerza  es  secundaria  y  conijiensato- 
ria,  deterniinandose  el  auniento  de  la  !>etivi(hid  I'uii- 
nonal  de  la  nieduhi  osea,  para  suplir  la  del'icieutu 
oxigena«'i<ui,  deliida  a  la  obf-truccion  de  la  circul.i- 
eiou  pulnionar;  esto  ocurre  dcsde  luego  en  los  cii- 
sos  de  enfernie<lad  de  N'aqiuz  eon  eianosis  y  dis- 
nea  y  quizii  en  todos  his  demas  asimisino;  cnando 
M-mojantes  sintonias  estan  presentes  es  que  hi  eri- 
trtuiia  es  secundaria;  tanipoco  es  csencial  en  el  sin- 
diome  la  esplenoniei,'alia,  si  no  secundaria  y  su  apa- 
ricion  puede  ser  tcinprana  o  tardfa,  scgiin  las  vane- 
bles  condiciones  de  la  congestion  y  el  auniento  de  la 
funcion  esplenica;  en  cases  de  lesiones  congenitas  «lel 
M'pto   cardiaco,   (jue   se   han    pul)licjido,   se  dan    en    <•] 


I 


i^ias  alto  grado,  eritremia,  c-iauosis  e  hiperplasia  me- 
flular  eseneiales  en  la  enfemiedad  de  Osler-Vaquez  \ 
el  misino  complejo  puede  resultar  de  otros  estados. 
que  eondueen  a  defieiencia  cioniea  do  oxigeuo. 

La  enfermedad  Osler-Vaquez,  eon  cianosis,  eiitie- 
mia  y  esplenomegalia,  es  im  sindrome  de  etiologia  \ 
patologiu  variada  y  no  una  entidad  in6rl)ida  espe- 
oifica;  de  el,  pudiera  separarse  nu  giu])()  (jue  une  a 
jvquellos  sintonias  la  ateroesclei-osis  de  las  arterias 
pulmonares  y  posee  formas  elinieas  bie;i  diforeiu-ia- 
das,  al  que  sera  aplieada  la  denominaeion  de  enfer- 
medad de  Ayerza  y  con  mas  propiedad  aim  "sindro- 
me de  Ayerza".  El  caso  (jue  aqui  descriljimos,  es  e! 
primero  de  este  tipo  oxaminado  en  Esta^los  Unidos  > 
publieado  en  el  idionia  ingles. 

XOTA  adiciona:. 

Al  preparar  nuestro  ilustre  maestro  el  Profesoi 
AYauthix,  su  articulo  para  el  "Memorial  Osier  Vo- 
lune",  actualmente  en  prensa,  le  pedimos  y  el  lo  aeep- 
to  eommplacido,  que  saliera  a  la  luz  simultaneamen- 
te  en  alguna  revista  mediea  de  la  Repiibliea  Argen- 
t'na,  ]~tatria  del  insigne  Ayerza;  de  aquf,  que  lo  lia- 
yamos  traducido  al  eastellano. 

Como  hemos  ayudado  a  Warthix.  revisaiido  la  li- 
teratura  hispano-amerieana  concerniente  a  la  mate- 
ria, tuvimos  ocasion  de  examinar  algunos  de  los  cur- 
ies deteniendonos  de  preferencia  en  lo  que  so  retiert 
al  tejido  elastieo,  por  estar  realizando  acerca  de  es- 
te, un  estudio  de  conjunto  en  el  Laboratoi-io  de  His- 
tcpatologin   de  la  Fniversida:]   de  ^lichigaii. 

Tiiiendo  con  el  Weigert  secciones  de  pulmon  y  (h 
la  arteria  pulmonar,  hemos  podido  comprobar  la  ana- 
logui  de  las  lesiones  microsc«)picas  del  elastieo,  con 
las  ya.  ohsei-vadas  por  los  investigadores  argentinos 
y  en  especial  i)oi-  Ai;i;ir.T,Ar,A .  El  tejido  elastieo  del 
pulmon,  se  encuentra  notablcmentc  disminuido  y  aun 
desaparecido  en  zonas  extensas,  quebrado  y  en  fil)ras 
sueltas  en  otras,  llegando  en  ciertos  lugares  a  liacersc 
ini])osible  e!  reconocimiento  do  los  alveolos  a!  fallar 
su  aiinazon  elastieo. 

En  el  tronco  arterial,  conscrvm  el  paralelismo  las 
fibi'as   de   la  eapa   media,    si    bicii    en    niuchos   trozos, 


npartTi'M  iiitfrruiupitlas  y  oiif;nis;Mlas;  sin  oiiil)ar^'o, 
no  son  tan  ovidontes  las  adulkiJUMones,  i-onio  iii  la 
l>oivion  interna  tie  la  tnni<-a  nietlia.  en  la  llaiuada  <'a- 
|»a  tie  KlileiN.  entreeortada  oi\  nnu-hos  pnntos.  iloinK- 
el  inoviniiento  prolit'erativo  de  denti-o  afnera,  invado 
h  elastioa  de  la  tunica  interim  en  sn  totalidad ;  en 
esta  zona,  es  nniy  niarcado  el  elivaje  de  las  filtras 
tiasticas  y  en  al-rnnos  sitios  existe  neofoiinacioM  do 
tihrillas,  que  se  tifien  del)ilnicnte  y  que  se  liacc  o  |Htr 
tlentro.  haeia  la  elastica  interim,  o  entre  las  misnian 
tiln-as  tie  la  eapa,  o  entre  ella  y  la  externa.  Las  li- 
Inas  elastieas  de  atpu-lla  eapa,  se  scparan  considera- 
l>leniente,  entreeru/jintlose  con   ;il)soluta   irrei^fularidatl. 

HI  prtH-eso  de  la  elastica  cs  analofjo  en  la  tiuiica 
interna  no  hnbieinli)  liouiojreneidad  en  la  eapa  y  (|ue- 
ilantlo  en  ocasiones  entre  ella  y  la  media,  o  entre  ella 
^  el  lumen,  notables  espacio>  (pic  ompa  la  ncut'di- 
ii.acit'in.  Las  t'ihras  de  la  elastica  interna,  son  mai 
cnilnlada-^,  en  aljrnnos  luj^ares  cortas  y  <;ruesas,  con 
iieoformacioii  de  fibrillas  do  escnsa  afinidad  tinlurea 
y  pueden  estar  sej)aradas  transversalmenlc  por  |»ro- 
ilncciones  patohVi''!*'^;  la  membrana  inlcnia.  no  es 
lal  membrana,  apareciendo  desliilacliada  c  invadida 
por   cI   j)roceso   de  esderosis. 

I'll  la.s  arterias  intrapulmonarcs  las  losiones  son 
St  niejantes;  enornie  aumento  ile  la  elastica,  irre^ula- 
ridatl  en  su  tlisposicit'm,  i'xa^erada  ondulacioii  de  las 
libras  mas  iuternas  que  limitan  el  Inincn  y  divajc 
li  an-atlo  en  toda?  ella?. 

Ann  Arbor,  IDlil. 
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IN  1918,  a  survey  of  the  literature  of  prostatic  syphilis  was  made 
by  Thompson^  He  could  find  only  24  cases  of  supposed  syphilis 
of  the  prostate  recorded,  and  of  these  he  accepts  only  12  as  authentic. 
The  diagnosis  in  these  12  cases  was  made  upon  purely  clinical  grounds 
alone,  with  the  exception  of  one  case  (Observation  XIX,  Warthin, 
1918)  in  which  the  diagnosis  was  based  upon  the  occurrence  of  char- 
acteristic tissue  changes  associated  with  the  presence  of  typical  spiro- 
chetes of  syphilis.  This  is,  therefore,  the  onlj-  positively  demon- 
strated case  of  syphilis  of  the  prostate  existing  in  the  literature  at  the 
present  time,  the  writer  in  a  thorough  search  having  failed  to  add  any 
other.  Inasmuch  as  Thompson's  abstract  of  this  case  consisted  only 
of  a  brief  quotation  from  the  Harvey  Lecture  on  "The  New  Path- 
ology of  Syphilis"-,  in  which  the  main  features  of  the  case  were 
barely  mentioned  it  would  seem  advisable,  because  of  the  importance 
of  the  case,  to  present  it  with  more  complete  details.  That'  this  is 
justified  is  shown  further  by  the  great  interest  taken  in  the  case,  as 
evidenced  by  many  inquiries  received  concerning  it.  The  present 
report  is  therefore,  made  solely  to  place  it  on  record  in  a  complete 
form. 


CLINICAL   HISTORY 

Young  white  male,  said  to  be  19  years  of  age,  fell  or  jumped  from  a 
moving  street-car  striking  squarely  upon  his  head  on  the  pavement. 
He  was  taken  in  an  unconscious  condition  to  the  University  hospital 
and  admitted  to  Dr.  de  Nancrede's  clinic,  March  22, 1917.  While  being 
prepared  for  operation  he  died.  Autopsy  ordered  by  Coroner.  The 
only  facts  of  importance  brought  out  concerning  the  previous  history 
of  the  deceased  was  that  he  had  acquired  syphilis  some  two  years 
previous  and  had  been  under  recent  treatment  with  mercury  and 
iodides  for  some  time. 


GROSS  TATIIOLOGY 

Young:  male  luuly  of  larj;o  buiUl,  ISo  cm.  lonj;.  hoiuvs  heavy.  Ap- 
pearotl  oMer  than  roportftl  airo  of  11>.  Over  loft  sliiii,  on  ri<>;lit  side  of 
chest,  ami  on  left  side  of  head  nuinerous  scars  of  healed  syphilitic 
lesions.  Fresh  abrasion  of  rijrht  knee.  Ileniatonia  of  left  side  of 
heatl  extending;  down  into  neck.  No  fracture  of  skull  caj).  Meninges 
unusually  adherent  and  thickened.  Intranieninpreal  hemorrhage 
over  right  frontal  lobe.  Larger  dot  over  the  left  parietal  and  oceii)i- 
tal  regions.  At  base  of  brain  a  large  bl(>od-clot  extending  to  the 
posterior  border  of  the  foramen  magnum.  In  the  lloor  of  the  skidl 
a  T-shaped  fracture  beginning  to  the  right  of  the  midline  posteriorly 
to  the  foramen  and  extending  to  llie  left,  across  the  groove  of  the 
left  lateral  sinus  where  it  met  the  cross  of  the  T,  one  branch  extend- 
ing 8  cm.  to  the  left,  the  other  (i  cm,  to  the  riy:ht  across  the  lloor  of 
skull.  Left  middle  ear  was  filled  with  blood.  Multiple  hemorrhages 
were  found  thmughout  the  braiji  substance. 

^lain  incision  sh(»wi'd  no  iiafholdgic  conditions,  i-xcept  a  ix'ivsistent 
thymus. 

Kxamination  of  heart  and  lungs  revealed  no  gross  jiathologic 
changes,  ^^^.•  ;■  -.-i.-i-otic  patch  on  the  anterior  surface  of  i-ight  ven- 
tricle. 

Spleen  w;is  iaigi-;  vci-y  soft;  follicles  large. 

Liver  much  enlarged,  live  lingcr-breadlhs  below  edg»'  of  ribs  in  the 
right  nijjple  line.  Capsule  smooth  except  in  region  of  gall  bladder. 
Nothing  notable  on  section.  There  were  nuiny  adhesions  between  the 
gall  bladder,  jiyhuMis,  colon  and  duodenum.  No  stones  in  gall  blad- 
der. Adrenals  sn>aller  than  normal.  Kidneys  wei'e  of  noiuual  size, 
and  presented  no  abnormalities  on  section.  Other  organs  also  nega- 
tive.   The  retroperitoneal  lymph  nodes  wcic  hyperplastic. 

The  prostate  was  of  normal  size  and  appearance,  and  on  section 
presented  to  the  eye  no  jjatholoi^ic  changes.  The  testes  on  section 
appeared  to  be  normal. 

MICKOSnJl'IC-   i'.\TlI(»l.(K;V 

Hviden<-es  of  active  .syphilis  were  foinid  in  the  meninges,  lungs, 
liver,  adrenals,  jjrostate  and  testes,  in  the  form  of  diffuse  or  circum- 
scribed plasma-cell  infiltrations,  often  perivascular,  with  ])roliieralion 
of  blood  vessels  and  fibroblastic  tissue,  (tften  aj)pearing  as  miliary 
vascular  ^ranidonuis   (gummas),  slutwini;  no  caseation,  and  with  oc- 


Wartiiix:     a  Case  of  Syphilis  of  the  Prostate  A^r.  .Torn.  Sypii.,  v,  Xo.  3. 


Fig.   1. — Syphilis  of  the  pn^tatc.     1' 
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Fif?.  2.— Sy|ihilis  of  the  jirostate.  Infiltrations  of  plasiiia-Cflls  around  the  small  vessels 
ill  the  stroma.  These  infiltrations  are  characteristic  in  that  they  are  not  subepithelial  as  in 
chronic   prostatitis   of   different   etiology. 


Wartiiin:     a  Casf  of  SYniii.is  ok  tiik  ruosTviK  Am.  Jon;.  SYni.,  v,  No.  ;?. 
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ik'.    .V      Sypliilis    <.f    tin-    pn.sl.-itc.      I'l.-isiii.i  cell    iiifilli.-itioris    of    tlu'    slriiin:i 
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i»  of  Ihe  iirosuic.     Mnall   miliary  Kutiima,   pcrivaiicular  |ilasiiia  c<  II   iiidliraiioiis, 
in  prostatic  muKlcbundlct. 


casiona]  giant  cells.  No  tubercles  were  found  in  lungs,  bronchial  nodes 
or  elsewhere.  All  lymph  nodes  were  hyperplastic ;  the  thymus  showed 
abundant  thymic  structures ;  the  spleen  showed  hyperplasia  of  stroma 
and  lymphoid  tissue  with  exhaustion  of  the  follicles.  The  adrenals 
were  hypoplastic.  The  testes  showed  an  interstitial  orchitis,  with 
thickening  of  the  basement  membrane,  plasma  cell  infiltrations  and 
diminished  spermatogenesis,  some  areas  presenting  a  more  advanced 
picture  of  syphilitic  orchitis. 

Multiple  hemorrhages  were  found  throughout  the  brain  and  in  the 
meninges. 

The  prostate  showed  no  glandular  hyperplasia;  the  glandular 
spaces,  on  the  contrary,  seemed  smaller  and  less  numerous  than  in 
the  adult  prostate,  the  stroma  being  greatly  in  excess.  Throughout 
the  stroma  there  were  plasma-cell  infiltrations,  either  diffuse  or  more 
circumscribed.  These  infiltrations  followed  the  capillaries  or  small 
veins,  and  the  larger  ones  were  distinctly  perivascular,  around  groups 
of  newly-formed  blood  vessels,  and  associated  with  a  definite  fibro- 
blastic proliferation  of  the  stroma,  with  occasional  formation  of  giant 
cells  of  the  foreign  body  type.  These  larger  infiltrations  and  vascular 
proliferations  appeared  as  miliary  granulomas,  of  the  type  histologi- 
cally of  miliary  gummas.  No  tendency  to  caseation  was  shown;  on 
the  contrary,  some  of  the  lesions  showed  thickening  and  obliteration 
of  the  blood  vessels  with  resulting  fibrosis.  A  striking  feature  of  the 
plasma-cell  infiltrations  lay  in  the  fact  that  they  do  not  occur  in  close 
relationship  to  the  gland  spaces  as  in  other  forms  of  prostatitis,  par- 
ticularly the  gonorrheal.  The  infiltrations  are  more  diffuse  and  ir- 
regular, lie  chiefly  about  half-way  between  the  glands,  are  distinctly 
perivascular  and  not  subepithelial.  The  cells  are  plasma  cells  rather 
than  lymphocytes  and  are  not  aggregated  into  germ-centers,  as  is  so 
frequently  the  case  in  chronic  gonorrheal  prostatitis.  They  are  fur- 
ther characterized  by  a  tendency  to  new  formation  of  capillaries  and 
an  increase  of  the  stroma.  In  general  the  prostatic  lesions  are  pre- 
cisely similar  to  those  produced  by  syphilis  in  other  organs,  (heart, 
aorta,  adrenals,  pancreas,  etc.).  They  are  remarkable  in  this  case 
for  their  degree  and  extent.  They  represent  a  more  active  process 
than  those  of  an  older  latent  syphilis. 

In  these  active  lesions  small  groups  of  typical  Spirochete  pallida 
were  demonstrated  by  the  Levaditi  method.  There  is,  therefore,  no 
doubt  that  they  are  syphilitic  in  nature,  and  their  occurrence  in  this 


case  tUMUonstratos  that  tho  pmstatc  may  show  tlu*  same  involvcimMit 
in  syphilis  that  has  Uvn  (lonumstnitfil  l\>r  so  many  othrr  orf^aiis  aiul 
tissiu's  of  the  luuly.  Thry  tliflVr  in  no  wiso  from  thr  lesions  found  in 
the  liver,  adrenals  and  testes  of  the  same  ease. 

This  ease  presents  a  mueh  earlier  staire  of  syphilis  ihan  is  usually 
found  at  autopsy,  and  in  a  yonnjrer  ho»ly.  the  sta<:e  of  infection  prol» 
ably  dating  two  years  fi-om  the  initial  lesion.  It  is  interest injr  to  note 
that  in  this  ease  the  heart  and  aorta  showed  no  syphilitic  changes. 
while  the  liver,  adrenals,  prostate  and  testes  showed  the  ^M-eater  de- 
gree of  involvement.  The  meningeal  changes,  the  hyp<'rplasia  of  the 
spleen  and  lymph  nodes,  antl  the  pulmonary  h'sions  are  piohahly  also 
the  result  of  the  syphilitic  intVction;  although  the  individual  was 
undoubtedly  of  the  lymphatic  type  of  constitution.  Tlie  adrenal 
hypoplasia  is  to  be  taiken  as  an  evidence  of  tlu'  latter  condition. 

Although  inieroseopieally  the  prostate  showed  this  picture  cd'  ex- 
tensive infiltrations  throui;hout  the  stroma,  it  presented  no  gross 
changes,  and  was  of  average  normal  size.  That  there  could  have 
been  any  elini<'al  symj)toms  of  prostatic  itivolvcment  seems  more  than 
doubtful.  Tiie  patient  had  macb-  no  comjilaint  cd"  any  symptoms  con- 
neeted  with  his  sexual  tract,  and  was  known  to  be  actively  sexually 
immoral.  His  antisyphilitic  treatment  had  appareidly  been  directed 
against  the  cutaneous  lesions  alone.  As  far  as  the  prostatic  lesions 
are  c«)neerned  they  constitute  pinrl\  an  aitidental  lindiiig  in  a  rou- 
tine autop.sy  examination. 

Whether  such  lesions  in  the  prostate  aie  eoinnioM  in  the  earlier 
active  stages  of  .syphilis  we  cannot  say  until  some  one  makes  .system- 
atic search  for  them.  As  tf>  the  prostates  of  older,  more  latent, 
ca.ses  of  syphilis  the  oceurrcn«'c  of  lesions  .so  marked  and  so  distinc- 
tively .syphilitic  in  character  as  these  has  not  fallen  within  the  range 
of  my  exi)erience,  although  I  have  exandned  the  prostates  of  several 
hundred  of  such  cases.  The  poverty  of  the  literature  speaks  the 
same  for  other  observers.  .Ncvertheh'ss,  prostatic  hyperplasia  and 
fibrosis  occur  very  fre<piently  in  such  cases,  but  without  any  micro- 
scopic changes  so  characteristic  of  syiddlis  as  in  this  young  man. 
Small  lymphwytic  and  plasma-cdl  iidilt  rat  ions  occur  in  sonn-  of  the 
older  cases,  with  localized  areas  of  selendic,  small,  an<l  apparentl.v 
ncu'-fornicd,  vck.h<«Is.  It  renuiins  to  br-  sh<»wn  that  these  have  any- 
thing to  do  with  the  coincident  syphilis,  or  are  a  part  (»f  an  associated 
clinmic  pr«)Statitis  due  to  other  infection.     The  latter  condition  re- 
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veals  itself  in  the  subepithelial  inliltrations  of  plasma  cells  and  lym- 
phocytes, and  in  the  hyperplasia  of  the  primitive  lymph  nodes.  I 
have  examined  the  prostates  of  only  a  few  cases  of  old  syphilis  for 
spirochetes,  and  the  few  attempts  were  unsuccessful.  As  far  as  the 
histologic  picture  of  latent  syphilis  of  the  prostate  is  concerned  it  is 
certainly  less  easily  recognized  in  this  organ  than  in  others,  but  this 
may  be  due  to  its  being  covered  up  or  complicated  with  changes  due 
to  chronic  prostatitis  of  other  etiology.  Gumma  of  the  prostate  must 
be  extremely  rare  as  compared  with  that  of  other  organs,  else  it  would 
have  been  recognized  by  this  time.  It  is  therefore,  possible  that  the 
prostate  inRv  possess  a  relatively  higher  immunity  to  spirochete  local- 
ization and  growth  than  other  organs,  and  that  the  lesions  heal  sooner 
than  in  other  tissues.  It  remains  for  future  investigation  to  decide 
this  question. 

This  first  positively  demonstrated  case  of  syphilis  of  the  prostate 
shows  that  the  prostate  may  present  characteristic  lesions  of  syphilis 
relatively  early  in  the  course  of  the  infection,  and  that  these  may  exist 
in  a  marked  degree  without  causing  any  enlargement  of  the  organ, 
or  any  symptoms  directly  referable  to  it.  The  histologic  picture  of 
syphilis  in  this  organ  is  identical  with  that  found  in  the  myocardium, 
aortic  wall,  adrenals,  and  other  organs. 
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RESEARCHES  ON   SPIROCHAETA 
PALLIDA 

By  Aldred  Scott  Warthin 

As  A  GRADUATE  of  the  literary  class  of  1888, 1  consider  it,  indeed, 
a  very  great  honor  to  be  chosen  to  represent  the  medical  alumni 
of  my  Alma  Mater,  on  this  occasion,  the  Centennial  of  Indiana 
University.  In  his  very  gracious  introduction.  Dr.  Wynn  has 
offered  an  explanation  of  my  scientific  work,  in  that  he  has  dis- 
covered that  I  am  a  nature  lover  and  fond  of  the  high  mountains. 
But  how  could  anyone  come  out  of  Indiana  and  not  be  so?  I  owe 
three  very  distinct  influences  upon  my  life  and  work  to  the  circum- 
stances of  having  been  born  in  Indiana,  graduated  from  a  high 
school  in  a  small  country  town  of  Indiana,  and  of  having  attended 
Indiana  University.  In  the  county  in  which  I  was  born  and  passed 
the  early  period  of  my  life  three  distinct  geologic  ages  stood  on 
edge  across  its  surface,  revealing  themselves  in  all  the  banks  and 
cliffs  of  the  creeks  and  river  valleys.  The  records  of  the  life  of  past 
ages  in  the  form  of  fossils  were  everywhere;  even  the  very  slabs  of 
the  village  pavements  exhibited  the  remains  of  corals,  cephalopods, 
and  crinoids  to  the  interested  eyes  of  the  young  Hoosier  school- 
boys of  that  day.  Alas,  that  such  potent  stimuli  to  early  scientific 
interest  and  research  should  now  be  replaced  by  uninspiring  cement! 
But  the  old  stone  slabs  did  excite  us  to  the  collecting  of  fossils  and 
to  the  desire  to  find  out  the  meaning  of  the  strangely  interesting 
things  we  dug  from  bank  and  cliff  or  gathered  from  the  gravel  of 
the  streams.  Actually,  I  believe  that  there  is  not  a  stream  bed  in 
Decatur  county,  Indiana,  that,  as  a  boy,  in  the  tremendously 
exciting  adventure  of  collecting,  I  did  not  measure,  for  the  greater 
part  of  its  course,  upon  hands  and  knees.  To  this  potent  influence 
of  the  natural  environment,  there  was  added  in  the  high  school 
period  the  inspiration  of  a  wonderfully  gifted  "born  teacher"  of 
the  natural  sciences.  May  I  take  here  the  opportunity  of  paying 
tribute  to  the  memory  of  William  P.  Shannon,  a  Hoosier  school- 
master, obscure,  and  unknown  to  scientific  literature  or  fame,  but 
possessing  in  a  most  notable  measure  the  divine  fire  of  scientific 
enthusiasm  and  the  art  of  inspiring  others  to  the  same  appreciation 
of  the  wonders  of  the  world  of  nature.  Could  any  member  of  his 
high  school  classes  ever  lose  from  his  life  the  effect  produced,  when 
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the  teacher  standing  uf)on  an  outcrop  of  the  Lower  SiUirian  bade 
them  look  across  the  bed  of  the  shallow  sea  of  the  Upper  Silurian  to 
the  coral  reefs  of  the  Devonian,  and  pictured  for  them  the  condi- 
tions of  those  earlier  ages!  It  was  such  an  influence  that  led  me  to 
Indiana  Universit>-  in  the  early  days  of  President  Jordan's  career 
there,  and  of  the  first  facult>'  chosen  by  him  In  many  ways  it  was 
a  ver\'  primitive  University,  indeed,  but  it  was  also  unique  in  its 
atmosphere  of  intellectual  freedom,  and  its  insistence  upon  scientific 
methods  and  the  worth  of  the  sciences  in  an  education.  Can  it 
be  only  thirty-five  years  ago  that  the  warfare  between  the  classics 
and  the  sciences  was  being  so  bitteily  waged?  Was  it  only  so 
short  a  time  ago  that  the  famih'  pastor  urged  against  my  going  to 
the  State  University  on  the  ground  that  it  had  a  faculty  of  infidels] 

There  can  be  no  doubt  that  the  resuscitation  of  Indiana  Uni- 
versity by  Dr.  Jordan,  and  the  ideals  of  intellectual  liberty  for  which 
he  and  the  majority  of  his  colleagues  stood  marked  a  new  era  in 
American  education.  To  those  working  with  him  the  outside 
world  became  the  greater  Universit>',  exercising  infinitely  greater 
influence  upon  us  than  the  confines  of  the  classroom  and  the  text- 
book. Again  I  crept  along  rocky  ledges  and  the  banks  of  streams, 
explored  underground  caves,  collected  and  studied  the  fauna  and 
fiora  of  Monroe  and  Brown  county  woods  and  hills  in  the  passion- 
ate pursuit  of  a  knowledge  of  life  and  the  world  inhabited  by  it. 
Much  more  of  an  education  did  I  receive  from  those  woods  and  hills 
than  from  the  curriculum  it.self.  And  so  to  Indiana  and  to  Indiana 
University  I  wish  to  give  thanks  for  the  part  they  have  played  in 
my  education.  For  the  passion  yet  lemains  of  seeing  things  min- 
utely, of  caring  for  finest  details,  of  comparing  and  contrasting,  of 
discovering  likeness  and  difference,  of  knowing  things  fully,  and 
endeavoring  to  add  some  new  fact  to  the  sum  of  knowledge  already 
acquired  by  the  race.  And  this  has  led  me  in  the  years  of  my  own 
scientific  activities  to  the  pursuit  of  the  knowledge  and  the 
investigation  of  disease  and  the  causes  of  disease.  It  may  seem 
a  far  cry  from  the  woods  and  limestone  ledges  of  Indiana  to  the 
interstices  and  crannies  of  the  organs  and  tissues  of  the  human 
body,  but  the  adventure  has  been  the  same. 

I  consider  it  a  ver>'  great  honor  to  be  asked  at  this  time  to  give 
you  a  resum6  of  my  researches  in  the  pathology  of  one  of  the  most 
important  diseases  afflicting  mankind,  syphilis,  the  "Captain  of 
the  Band  of  Death",  as  Osier  put  it.  For  five  centuries  no  other 
disease  has  been  so  well  known  to  the  medical  profession  in  its 
clinical  aspects  as  has  syphilis.     Its  insidious   and  often  latent 
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course,  its  relationship  to  disease  of  the  bones,  liver,  and  central 
nervous  system,  and  its  very  frequent  manifestation  in  various 
forms  of  skin  affections,  as  well  as  its  congenital  transmission  thru 
one  or  more  generations,  its  apparent  incurability, — all  of  these 
facts  have  long  been  recognized.  The  great  European  pathologists 
and  clinicians  of  the  latter  half  of  the  nineteenth  century  express 
their  appreciation  of  the  importance  of  the  disease  in  such  aphorisms 
as  "syphilis,  the  most  protean  of  all  diseases",  "Know  syphilis, 
and  you  know  all  medicine",  or  "Syphilis  is  ninety  per  cent  of  all 
dermatology,  and  fifty  per  cent  of  all  internal  medicine." 

Nevertheless,  in  spite  of  such  appreciations  of  the  importance 
of  this  disease  from  the  most  experienced  masters  of  medicine, 
syphilis  has  been  and  remains  to  this  day  to  the  average  practi- 
tioner a  dermatologic  affection.  Its  tremendous  importance  in 
internal  medicine  has  not  been,  and  even  today  is  not,  generally 
recognized,  because  of  the  fact  that  the  early  manifesta- 
tions of  syphilis,  the  chancre  and  the  various  syphilides,  are  chiefly 
cutaneous,  the  disease  has  come  to  be  thought  of  as  dermatologic, 
and  its  diagnosis  and  treatment  to  be  the  concern  of  the  derma- 
tologist. Only  the  syphilitic  affections  of  the  central  nervous 
system  have  been  conceded  as  lying  legitimately  outside  of  the 
field  of  dermatology.  The  internist,  especially,  has  been  very 
slow  to  realize  the  fact  that  non-dermatologic  syphilis  forms  a  very 
large  part  of  his  material,  and  that  syphilis  is  often  masquer- 
ading in  the  form  of  the  heart,  vascular,  hepatic,  or  other  organic 
disturbances  presenting  themselves  to  him.  He  frequently  has 
suspected  this,  but  in  the  absence  of  positive  etiologic  and  patho- 
logic proof  has  not  in  the  past  been  able  to  justify  his  suspicions. 

Even  the  pathologist  up  to  within  the  last  fifteen  years  has 
suspected  many  pathologic  conditions  to  be  syphilitic  without 
being  able  to  prove  positively  that  they  were.  The  etiologic  agent 
was  unknown,  his  pathologic  criteria  for  the  positive  histologic 
recognition  of  syphilis  were  limited  to  the  caseating  vascular 
granuloma,  known  as  gumma  or  syphiloma,  that  since  1874  has  been 
practically  the  sole  lesion  accepted  by  pathologists  in  general  as 
syphilitic  in  nature.  Without  the  presence  of  a  definitely  gumma- 
tous lesion  no  pathologist  dared  to  make  a  positive  pathologic  diag- 
nosis of  syphilis,  however  strong  his  convictions  might  be  that 
certain  non-gummatous  conditions,  such  as  arteriosclerosis,  aortic 
aneurysm,  hepatic  cirrhosis,  orchitis  fibrosa,  tabes,  paresis,  leuco- 
derma.leucoplakia,  and  other  conditions  frequently  associated  with 
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the  recognized  lesion  of  syphilis,  or  with  a  definite  clinical  history 
of  syphilitic  infection  might  be  actual  syphilis,  or  the  results  in 
some  way  of  this  disease.  In  explanation  of  the  relationship  to 
syphilis  of  these  non-gummatous  conditions,  both  clinician  and 
pathologist  were  forced  to  the  hypotheses  of  "postsyphilitic",  "meta- 
syphilitic",  and  "  paras  yph  Hi  tic"  processes — conditions  bearing  a 
certain  relationship  to  syphilis,  but  which  were  not  this  disease,  nor 
even  necessarily  caused  by  it. 

Up  to  the  last  decade  our  knowledge  of  the  pathologic  lesions 
of  s\philis  has  been  limited  to  the  conception  of  the  gumma,  and 
the  pathology'  of  syphilis,  as  given  in  our  textbooks  today,  is  essen- 
tially based  upon  the  occurrence  of  this  type  of  granuloma.  As 
late  as  the  Harv-ey  Lecture  in  1915,  Fordyce  says:  "Aside  from 
gummatous  involvement  of  the  viscera  little  is  known  of  the  effects 
of  the  infection  on  the  various  organs."  Gummata,  however,  are 
relatively  rare,  particularly  in  certain  organs  and  tissues,  and  this 
is  the  explanation  of  the  fact  that  the  recognized  pathology  of 
syphilis  has  never  been  able  to  correlate  itself  with  either  the 
clinician's  or  the  pathologist's  suspicion  of  a  much  greater  incidence 
and  importance  to  be  ascribed  to  syphilis  than  the  frequency  of 
occurrence  of  the  gumma  would  indicate. 

Only  with  the  discovery  of  the  etiologic  agent  of  syphilis,  in 
1905,  did  it  become  possible  for  us  to  make  progress  in  our  know- 
ledge of  this  disease.  My  own  clinical  and  pathologic  studies  in 
Vienna  during  the  nineties  had  convinced  me  of  the  tremendous 
importance  of  syphilis.  As  other  pathologists  had  done,  I  also  had 
noted  the  association  of  aortic  aneurysm  and  arteriosclerosis  with 
cases  of  known  syphilis,  and  with  tabes  and  paresis.  In  addition 
I  was  struck  by  a  similar  association  in  the  case  of  fibroid  myocar- 
ditis, chronic  interstitial  pancreatitis,  fibroid  orchitis,  and  slight 
localized  inflammatory  changes  of  a  very  chronic  character  in  many 
organs  and  tissues.  These  I  suspected  to  be  syphilitic  in  nature, 
but  could  not  prove  it. 

With  the  announcement  of  the  discovery  of  Spirochaeta  pallida 
by  Schaudinn,  in  1905,  and  the  corroboration  by  the  other  inves- 
tigators, during  the  following  year,  of  the  association  of  this  organ- 
ism with  syphilitic  lesions,  I  at  once,  in  1906,  began  a  series  of 
investigations  that  have  occupied  me  largely  during  a  period  of 
almost  fifteen  years.  It  is  the  result  of  this  long  period  of  inves- 
tigation that  I  am  now  intending  to  present  to  you  in  a  very  con- 
densed form,  aided  by  a  series  of  lantern  slides  that  will,  I  think, 
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speak  more  clearly  and  forcibly  than  any  verbal  description  can 
possibly  do. 

My  first  investigations  were  concerned  with  congenital  syphilis 
of  the  heart.  In  a  series  of  cases  of  congenital  syphilitic  infection 
I  was  able  to  demonstrate  conclusively  the  fact  that  the  heart  is 
one  of  the  chief  organs  involved  in  congenital  syphilis,  that  Spiro- 
chaeta  pallida  occurs  in  great  numbers  in  the  myocardium,  often 
without  causing  any  recognizable  changes  in  the  heart  muscle,  in 
other  cases  associated  with  focal  fatty  degeneration,  atrophy,  or 
necrosis  of  the  muscle,  while  other  cases  still  show  a  definite  form  of 
myocarditis  due  to  the  presence  of  the  spirochaetes.  This  form  of 
myocarditis  had  been  noted  once  only  in  the  literature  as  possibly 
syphilitic  in  character,  and  this  supposition  I  was  able  to  confirm 
with  certainty  by  the  demonstration  of  the  constant  presence  of 
the  spirochaete  in  this  form  of  tissue  lesion.  This  type  of  myo- 
carditis is  characterized  by  diffuse  infiltrations  of  l>Tnphocytes  and 
plasma-cells,  fibroblasts  and  angioblasts,  with  a  relatively  slight 
new-formation  of  stroma  or  reticular  tissue,  often  semifluid  or 
mucoid  in  character,  giving  mucin-staining  reactions.  These  lesions 
occur  in  the  intermuscular  spaces,  along  the  smallest  vascular 
branches;  less  frequently  do  they  develop  around  the  larger  coron- 
ary branches.  They  occur  also  in  the  endocardium  and  in  the  peri- 
cardium; congenital  syphilitic  endocarditis  and  pericarditis  are 
realities.  The  myocardial  changes  vary  in  degree,  from  very  slight 
proliferation  of  the  interstitial  cells  to  larger  infiltrations  that  may 
take  on  the  character  of  gummata.  Caseation  is,  however,  very 
rare.  Associated  with  this  type  of  myocarditis  there  occur  rarely 
myxoma-like  masses  of  the  same  type  of  cells  replacing  the  heart 
muscle,  and  containing  large  colonies  of  spirochaetes.  In  the 
interstitial  form  the  spirochaetes  occur  in  great  numbers,  either 
diffusely  or  localized  in  the  infiltrations;  any  portion  of  the 
heart  wall  may  be  involved.  The  number  of  the  spirochaetes, 
however,  bears  no  definite  relation  to  the  severity  of  the  reaction. 

A  fortunate  series  of  autopsy  cases  of  congenital  syphilis  in 
older  children,  adolescents,  and  young  adults  threw  further  light 
upon  the  nature  of  myocardial  syphilis  and  its  relation  to  fibroid 
heart.  Progressive  and  permanent  damage  to  the  heart  muscle, 
with  resulting  fibrosis  and  cardiac  insufficiency,  were  found  to 
follow  directly  upon  the  type  of  myocarditis  described  above. 
Active  lesions  and  healed  ones  were  found  existing  in  the  same 
heart,  even  in  cases  as  old  as  twenty-one  years.  In  congenital 
cardiac  syphilis  the  lesions  are  more  widely  scattered  than  in  the 
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adult  myocardium,  the  right  ventricular  wall  being  as  often  involved 
as  the  left.     Fibrosis  is  the  ultimate  sequela. 

Other  features  of  congenital  syphilis  were  also  studied  with 
reference  to  the  localization  of  the  spirochaetes  and  the  associated 
lesions,  particularly  in  the  case  of  the  liver,  spleen,  pancreas,  and 
placenta.  The  same  type  of  pathologic  lesion  as  in  the  myo- 
cardium was  found  to  be  the  rule;  gummatous  lesions  were  the 
rare  exceptions.  It  was  demonstrated  beyond  any  doubt  that 
the  essential  lesion  produced  in  congenital  infections  by  the  Spiro- 
chaeta  pallidavras  of  the  nature  of  a  mild  interstitial  or  productive 
inflammation,  leading  ultimately  to  fibrosis  and  diminished  func- 
tion. It  must,  however,  again  be  emphasized  that  in  congenital 
syphilis  the  spirochaetes  may  occur  in  various  tissues  in  enormous 
numbers  without  the  production  of  any  changes  in  the  tissue-ele- 
ments recognizable  by  any  of  our  methods  of  examination,  thus 
indicating  a  high  degree  of  commensal  adaptation. 

From  the  study  of  congenital  cardiac  syphilis  it  was  a  natural 
step  to  the  study  of  myocardial  changes  in  acquired  syphilis.  My 
autopsy  material  gave  me  abundant  opportunity  for  this.  The 
hearts  of  cases  of  known  syphilis  were  first  studied,  particularly 
those  of  aortic  aneurysm,  tabes,  paresis,  and  other  forms  of  chronic 
syphilis.  The  histologic  study  was  carried  along  parallel  with  the 
search  for  the  spirochaete  by  means  of  the  Levaditi  silver-impreg- 
nation method.  In  every  case  of  known  syphilitic  infection  char- 
acteristic lesions  were  found  in  the  myocardium,  in  the  form  of 
slight,  or  more  marked,  infiltrations  of  lymphocytes  and  plasma 
cells  between  the  muscle  fibres.  The.se  infiltrations  are  diffuse  or 
patchy ;  very  rarely  are  they  focal  or  sharply  circumscribed.  Miliary 
infiltrations  occasionally  occur,  but  larger  caseating  gummata  of 
the  myocardium  are  very  rare.  In  the  great  majority  of  cases  the 
infiltiations  are  of  very  slight  degree,  the  cells  being  arranged  in 
close  single  file  between  the  fibres.  To  the  inexperienced  observer 
there  may  seem  to  be  only  a  slight  increase  of  the  interstitial  nuclei. 
Polymorphonuclears  rarely  occur  in  these  infiltrations,  and  eosino- 
philes  are  not  present.  The  cells  of  the  infiltration  are  probably 
chiefly  histiogenetic  and  endothelial  lymphocytes  and  young  form- 
ative cells  derived  from  the  stroma.  Larger  epithelioid  fibroblasts 
are  also  very  common  in  the  healing  areas.  There  is  an  increase  of 
the  reticular  fibres;  in  the  earlier  and  more  active  areas  fluid  spaces 
occur  between  the  fibres,  and  in  these  a  staining-reaction  for 
mucin  is  often  obtained.  Evidences  of  a  progressive  healing  and 
fibrosis  are  always  present  in  the  chronic  cases.     In  older  healed 
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areas  the  stroma  becomes  fibroid  and  hyaline.  The  fibroid  heart 
is  the  ullimate  outcome  of  these  interstitial  lesions.  The  heart- 
muscle  fibres  are  apparently  very  resistant  to  the  infection,  but 
as  the  stroma  increases  and  becomes  fibroid,  and  with  the  oblitera- 
tion of  the  capillaries,  the  muscle  becomes  atrophic  and  many  of 
the  fibres  disappear,  so  that  the  cicatricial  areas  increase  in  size. 

The  myocardial  lesions  in  acquired  syphilis  are  found  chiefly 
in  the  wall  of  the  left  ventricle,  in  the  anterior  portion  of  the  wall 
just  above  the  apex,  the  adjacent  portion  of  the  septum,  and  less 
often  in  the  posterior  wall  of  the  left  ventricle  near  the  mitral  ring. 
The  infiltrations  are  found  more  frequently  near  the  endocardium 
than  toward  the  epicardium  as  in  congenital  syphilis.  These 
lesions  are  in  the  great  majority  of  cases  microscopic,  and  may  be 
found  in  marked  degree,  even  when  there  are  no  gross  changes  in 
the  heart.  In  other  cases  dilatations,  hypertrophy,  atrophy,  and 
fibroid  patches  in  the  wall  of  the  left  ventricle  are  apparent  in  the 
gross  examination.  Thrombosis  of  the  left  ventricle,  aneurysmal 
dilatation  of  the  anterior  wall  just  above  the  apex,  and  rupture  of 
the  heart  occur  as  sequelae  of  syphilitic  myocarditis.  I  have  seen 
over  thirty  cases  of  thrombosis  of  the  left  ventricle  in  which  the 
thrombus  was  attached  directly  over  an  area  of  syphilitic  disease 
in  the  ventricular  wall. 

In  the  myocardial  lesions  spirochaetes  of  syphilis  have  been 
demonstrated  often  enough  to  convince  me  that  they  are  due  to 
nothing  but  the  Spirochaeta  pallida,  and  that  they  represent  abso- 
lutely specific  lesions  of  syphilitic  infection.  The  search  for  the 
spirochsete  is,  however,  very  difficult  and  time-consuming  in  the 
case  of  chronic  acquiied  syphilitic  infection.  The  organisms  are 
not  numerous,  and  many  blocks  and  great  numbers  of  sections  must 
often  be  examined  before  a  group  of  the  spirochaetes  may  be  found. 
Moreover,  the  Levaditi  method,  the  most  reliable  method  available 
during  the  greater  part  of  the  time  in  which  this  research  was  in 
progress,  is  very  capricious,  and  so  much  depends  upon  freshness 
of  tissue,  conditions  of  fixation,  etc.,  that  the  method  must  be 
regarded  as  a  difficult  one,  even  in  the  hands  of  experts.  For  this 
reason,  my  laboratory  has  also  engaged  itself  with  the  problem  of 
improving  the  technical  methods  necessary  for  the  demonstration 
of  the  spirochaete.  My  own  modification  of  the  Levaditi  method 
has  been  found  to  give  better  and  more  constant  results  than  the 
original;  but  we  have  recently  replaced  this  method  by  one  much 
superior,  which  I  shall  describe  later. 

From  the  study  of  hearts  of  known  syphilis  our  studies  progressed 
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to  the  hearts  of  patients  in  whom  a  syphilitic  infection  had  never 
been  recognized  or  suspected.  Such  cases  appeared  in  my  autopsy 
material  in  striking  numlx'rs — in  about  forty  per  cent  of  the  entire 
autopsy  material.  The  majority  of  the  patients  showing  an  unrec- 
ognized latent  s\philis  present  the  clinical  picture  of  the  cardio- 
vascular-renal complex.  Their  s>Tnptoms  were  those  of  cardiac 
incompensation,  myocardial  insufficiency,  h\pertrophy  or  dilata- 
tion of  the  heart,  chronic  passive  aingestion,  general  arterioscler- 
osis, and  frequently  renal  disease.  They  died  a  cardiac  death; 
and  the  microscopic  lesions  in  these  cases  were  identical  with  those 
found  in  known  cases  of  syphilis,  and  in  them  also  were  found 
repeatedly  typical  spirochaetes  of  syphilis.  These  cases,  therefore, 
were  syphilis — latent  infections,  unrecognized.  In  other  cases 
giving  histor>'  of  early  infection  but  supposedly  cured  and  running 
many  years  without  recognizable  signs  of  syphilis,  with  negative 
Wasserman  reactions,  the  same  1  issue-lesions  in  the  heart,  associ- 
ated with  the  presence  of  Spirochaeta  pallida,  were  found. 

Taking  up  the  aorta  in  all  of  these  cases,  also  known  cases 
of  syphilis,  "cured"  and  uncurcd,  and  unrecognizable  clinically, 
the  microscopical  examination  showed  characteristic  infiltrations 
of  plasma-cells  and  l>Tnphocytes  along  the  course  of  the  vasa 
vasorum  thru  the  adventitia  and  media,  associated  with  slight 
or  marked  atherosclerotic  changes.  An  aorta  presenting  no  path- 
ological changes  to  the  naked  eye  may  show  on  microscopic  examin- 
ation typical  syphilitic  infiltrations  in  media  or  adventitia.  The 
gross  appearances  of  the  aorta  cannot  be  taken  as  an  absolute 
criterion  of  the  condition  of  the  vessel.  Syphilis  of  the  aorta  may 
exist  in  apparently  normal  aortas,  or  in  aortas  showing  the  pic- 
ture of  an  ordinary  atherosclerosis,  or  when  the  gross  pathologic 
picture  is  that  of  a  syphilitic  mesaortitis.  In  these  aortic  lesions 
the  spirochaetes  are  found  with  greater  difficulty  than  in  the  myo- 
cardium. The  number  is  usually  small.  The  more  active  the 
process,  the  more  easily  found  are  the  organisms.  The  lesions 
are  found  most  often  in  the  arch  of  the  aorta  and  in  the  abdominal 
portion.  Our  work  has  confiniicd  the  s>[)hilitic  nature  of  aortic 
aneurysm.  I  have  not  seen  a  single  instance  of  the  latter  that  was 
not  syphilitic.  While  in  congenital  syphilis  a  localization  of 
spirochaetes  in  the  intima  of  the  aorta  may  occur,  I  have  never 
noted  such  in  the  aorta  in  acquired  syphilis.  The  atherosclerotic 
changes  in  the  intima  and  media  appear  to  be  due  to  a  slow  anaemic 
infarction  resulting  from  the  obliteration  of  the  arteries  of  the 
vasa  vasorum.     The  lymphocytic  and  plasma-ceil  infiltrations  are 
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in  the  early  stages  most  marked  in  and  around  the  walls  of  the 
small  arterioles;  later  these  become  obliterated  by  a  concentric 
proliferation  of  the  endothelium,  giving  the  appearance  of  a  small 
tubercle  or  gumma. 

Similar  syphilitic  lesions  were  found  in  the  pulmonary  artery 
and  in  the  wall  of  an  aneurysm  of  the  latter  vessel,  with  demon- 
stration of  the  spirochaete.  The  microscopic  changes  are  the  same; 
infiltrations  in  the  adventitia  and  media,  along  the  vasa  vasorum, 
with  obliteration  of  the  latter  and  the  production  of  atherosclerotic 
changes  in  the  intima.  A  similar  syphilitic  mesarteritis  of  the  pul- 
monary arteries  was  found  also  in  a  case  of  chronic  cyanosis  and 
polycythemia  (Vaquez's  disease),  enabling  me  to  interpret  this  case 
as  one  of  "Ayerza's  disease",  the  first  one  to  be  reported  in  this 
country.  It  was  noted  also  that  sclerotic  changes  in  the  pulmon- 
ary arteries  were  not  uncommon  in  the  lungs  of  cases  presenting 
syphilitic  lesions  in  the  myocardium  and  other  organs;  and  that 
a  more  or  less  patchy  fibrosis  of  such  lungs  was  usually  coincident. 

Extending  the  study  of  syphilis  of  the  arteries  to  the  femoral 
and  popliteal  arteries  and  their  larger  branches,  as  well  as  to  the 
walls  of  aneurysms  of  these  vessels,  identical  sj^hilitic  lesions  with 
those  in  the  aorta  and  pulmonary  artery  were  found.  In  one  case 
the  entire  systemic  arterial  trunks  and  their  smaller  branches 
showed  the  most  marked  degree  of  syphilitic  inflammation  associ- 
ated with  multiple  thromboses. 

Following  the  study  of  syphilis  of  the  blood  vessels,  the  pan- 
creas of  all  cases  showing  syphilitic  lesions  in  the  myocardium  and 
aorta  was  carefully  studied.  In  all  of  the  older  cases  of  syphilis 
the  pancreas  showed  more  or  less  atrophy,  with  patches  of  chronic 
interstitial  pancreatitis.  In  every  one  of  these  cases  active  areas 
of  plasma-cell  infiltrations,  with  stroma  increase,  were  also  present. 
These  lesions  were  identical  in  kind  with  the  syphilitic  lesions  of 
the  myocardium  and  aorta  and  in  two  of  the  cases  Spirochaeta 
pallida  was  demonstrated  in  the  pancreatic  lesion.  Syphilis  of 
the  pancreas  had  been  practically  unknown  before.  It  is  a  most 
interesting  fact  that  out  of  twelve  cases  of  diabetes  coming  to 
autopsy,  only  two  did  not  show  the  presence  of  syphilitic  lesions  in 
the  pancreas  and  other  organs.  If  interstitial  pancreatitis  leading 
to  fibrosis  of  the  islands  of  Langerhans  is  a  cause  of  diabetes,  then 
syphilis  being  a  cause  of  this  condition  must  be  reckoned  with  in 
the  etiology  of  diabetes. 

In  the  adrenals  of  cases  showing  syphilitic  lesions  in  the  heart, 
aorta,  and  pancreas,  the  same  small  infiltrations  of  lymphocytes 
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and  plasma-cells  were  found.  They  occur  in  the  medullary  portion 
or  in  the  inner  portion  of  the  reticular  zone.  In  three  cases  of 
Addison's  disease  the  syphilitic  infiltrations  and  fibrosis  were  so 
marked  as  to  cause  nearly  complete  atrophy  of  the  organ.  Syphil- 
itic infiltrations  were  found  also  in  the  semilunar  and  adrenal 
ganglia.  Another  striking  feature  observed  in  the  adrenals  of 
chronic  syphilis  was  a  marked  lipoidosis  of  the  cortex. 

The  liver  of  all  the  cases  of  latent  chronic  syphilis,  aswell  as  in 
clinically  active  cases,  showed  chronic  passive  congestion  and 
atrophy,  while  inflammatory  lesions,  varying  from  slight  infiltra- 
tions of  the  periportal  tissues  to  the  most  severe  forms  of  cirrhosis, 
were  also  constant  findings.  Ten  cases  of  atrophic  cirrhosis,  one 
of  the  Hanot  tNpe,  and  three  of  the  Glissonian,  occurred  in  this 
material,  in  addition  to  five  cases  of  gumma  and  eight  cases  of  hepar 
lobatum.  All  of  these  showed  characteiistic  plasma-cell  lesions 
of  the  same  type  as  in  the  other  organs. 

In  all  male  cases  of  acquired  syphilis,  active  or  latent,  the  testes 
showed  marked  lesions  in  the  form  of  atrophy,  fibrosis,  and  plasma- 
cell  infiltrations.  Spermatogenesis  was  dimished  in  the  mildest 
cases,  and  in  older,  more  severe  infections  the  entire  organ  may  be 
fibroid.  The  interstitial  cells  remain  preserved,  and  often  appear 
hypertrophic,  even  in  cases  in  which  the  patients  had  complained 
of  a  premature  loss  of  sexual  desire.  It  is  evident  that  the  testes  are 
especially  affected  by  the  syphilitic  infection.  In  congenital 
s>  philis  enormous  numbers  of  spirochaetes  may  be  found  in  this 
organ  without  any  perceptible  histologic  changes;  but  in  the  older 
cases  the  spirochaetes  occur  only  in  the  active  areas  of  infiltration. 
A  seminal  transmission  in  old  and  latent  syphilis  seems  very  pro- 
bable. 

It  is  impossible,  in  the  time  allotted  me  here,  to  take  up  each 
individual  organ  and  tissue  in  detail.  It  must  suflFice  to  say,  that 
in  the  brain  and  spinal  cord,  in  the  spinal  nerves  and  ganglia,  in 
the  prevertebral  tissues,  root  of  mesentery,  along  the  branches  of 
the  portal  vein,  in  the  pelvic  tissues,  in  the  lungs,  and  elsewhere, 
there  constantly  are  found  in  the  bcxiies  of  old  syphilitics  minute 
perivascular  infiltrations  of  lymphocytes  and  plasma-cells,  associ- 
ated with  fibroblastic  and  angioblastic  proliferations,  leading  to 
obliteration  of  the  vessels,  and  eventually  to  fibrosis.  Only  in  the 
spleen,  kidneys,  ovary,  and  uterus  have  such  typical  lesions  of  latent 
syphilis  not  been  found;  but  it  must  alstj  be  stated  that  no  especial 
study  has  as  yet  been  made  of  these  organs. 

The  results  of  these  researches  are  very  important;  in  fact, 
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they  have  been  said  to  be  epoch-making  in  so  far  as  the  history  of 
syphilis  is  concerned.  They  show  that  the  gumma  is  not  the  essen- 
tial pathological  lesion  of  syphilis,  but  that  it  is,  on  the  contrary, 
a  relatively  rare  formation.  The  great  majority  of  cases  of  syphil- 
itic infection  run  their  course  without  the  formation  of  gummatous 
granulomas. 

The  essential  pathology  of  late  or  latent  acquired  syphilis  is 
the  occurrence  of  a  chronic  irritative  or  inflammatory  process, 
characterized  by  lymphocytic  and  plasma-cell  infiltrations  in  the 
stroma  about  the  blood-vessels  and  lymphatics,  with  slight  angio- 
blastic  and  fibroblastic  proliferations,  leading  eventually  to  fibrosis 
and  atrophy  of  the  parenchyma,  with  corresponding  loss  of  func- 
tion. In  the  active  lesions  relatively  avirulent  spirochaetes  are 
found  in  small  numbers;  these  disappear  as  fibrosis  develops. 

The  syphilitic  becomes  a  "spirochaete  carrier",  the  host  of  an 
organism  symbiotic  in  a  high  degree.  In  this  respect  it  is  to  be 
classed  with  the  trypanosome,  organisms  of  malaria,  the  bacilli 
of  leprosy  and  tuberculosis,  the  pyogenic  cocci,  and  perhaps  even 
more  commensal  organisms,  as  the  colon  bacillus,  etc. 

Syphilis  is  a  generalized  process  from  the  very  beginning  most 
probably.  The  spirochaetes  spread  thruout  the  entire  body,  and 
colonize  particularly  in  the  interstitial  tissues,  around  the  smallest 
blood-vessels,  especially  in  the  nervous  system,  myocardium,  aorta, 
liver,  pancreas,  adrenals,  and  testes.  Wherever  they  produce 
irritation,  the  characteristic  inflammatory  infiltrations  are  found. 
In  individual  cases  especial  predilection  for  one  system,  organ,  or 
tissue  may  be  shown;  but  there  is,  as  yet,  no  explanation  of  such 
predilections.  The  infection  is  a  steadily  progressive  one.  Healing 
areas  and  active  ones  occur  side  by  side,  and  in  the  old  cases  the 
evidence  of  extensive  healing  is  found  in  the  occurrence  of  wide- 
spread fibrosis.  I  have,  however,  seen  no  case  histologically 
"cured";  in  every  one  examined  active  syphilitic  areas  were  still 
present.  "Cured"  syphilis  is  latent  syphilis,  and  the  carrying  of 
the  spirochaete  produces  an  immunity  against  new  infection  with 
this  organism.  The  price  paid  for  this  immunity  is  the  slowly 
progressive  defensive  inflammatory-  infiltration,  which  after  many 
years  results  in  fibrosis  and  atrophy,  with  a  corresponding  diminu- 
tion of  function,  asserting  itself  clinically  as  myocarditis,  aortitis, 
aneurysm,  hepatitis,  diabetes,  tabes,  or  paresis,  or  in  other  milder 
forms  of  functional  disturbance. 

Mild  for  many  years,  the  syphilitic  infection  may  at  any  time  rise 
violentlv  above  the  clinical  horizon  in  more  virulent  form,  and  with 
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a  more  rapidly  progressive  course.  What  lies  at  the  bottom  of 
this  increase  in  virulence  or  lowering  of  tissue-resistance  we  do 
not  yet  know.  The  individual  affected  with  syphilis  has  always 
this  sword  hanging  over  his  head.  It  may  fall  at  any  lime,  or  it 
may  never  fall ;  but  his  expectancy  of  life  is  lowered,  and  he  is  most 
likely  to  die  a  premature  death  from  affections  not  ordinarily 
recognized  as  s>philis.  Particularly  does  he  die  a  myocardial 
death  My  work  has  shown  that  death  in  the  middle  years  of  life 
is  in  an  extraordinary  degree  the  result  of  latent  syphilis — the  result 
of  a  long  f)eriod  of  a  mild  infection  with  a  highly  symbiotic  organism 
producing  slight  injuries,  until  the  sum  total  of  such  injury  causes 
functional  disturbances  leading  eventually  to  death. 

This  work  throws  also  much  light  on  the  question  of  the  inci- 
dence of  syphilis  in  our  population  It  is  undoubtedly  much  greater 
than  is  usually  supposed.  Latent  syphilis  undoubtedly  lies  at  the 
bottom  of  many  conditions  not  suspected  of  being  syphilis,  either 
because  the  patient  gives  no  histor>'  or  sign  of  having  ever  had  a 
chancre  or  skin  lesions,  or  having  had  these,  is  regarded  as  abso- 
lutely cured.  Undoubtedly  many  cases  are  innocent  infections, 
many  congenital,  and  many  acquired  without  any  recognition  of  the 
earlier  stages  and  without  any  diagnosis  until  years  after. 

My  work  has  shown  further  that  the  ultimate  diagnosis  of 
syphilis  is  a  microscopic  one,  resting  upon  the  microscopic  determ- 
ination of  specific  tissue-lesions  caused  by  the  Spirochacta  pallida. 
The  etiologic  agent  of  the  disease  being  known,  and  the  character- 
istic lesions  produced  by  it  now  demonstrated  by  this  work,  the 
importance  of  syphilis  in  producing  internal  affections  and  dis- 
orders has  been  made  clear,  and  the  Spirochacta  pallida  receives 
consequently  an  increased  pathogenic  value.  More  than  ever  is 
syphilis  the  "Captain  of  the  Band  of  Death"! 

In  solving  the  etiologic  problem  of  so  many  internal  disorders, 
the  way  to  prevention  and  therapeutic  management  is  also  indi- 
cated. The  individual  infected  with  syphilis  usually  receives  an 
intensive  treatment  for  a  limited  pericxl,  after  which  he  is  dis- 
charged as  "cured".  If  he  is  a  "spirochaete  carrier"  with  certain 
possibilities  of  danger  to  him  because  of  that  fact,  the  damage 
resulting  from  the  latent  infection  may  be  reduced  to  a  minimum, 
by  careful  attention  to  general  hygiene  and  an  avoidance  of  all 
conditions  tending  to  lower  the  general  resistance  of  the  body.  A 
periodic  antisyphilitic  treatment  may  also  serve  to  keep  the  infec- 
tion from  becoming  more  virulent  at  any  time. 
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Since  the  diagnosis  of  syphilis  depends  upon  the  demonstration 
of  the  spirochaete  in  the  tissue-lesions  it  becomes  very  necessary 
to  obtain  a  method  by  which  this  can  be  carried  out  as  quickly  and 
easily  as  possible.  Levaditi's  silver-impregnation  method  has  been 
the  only  method  available.  This  has,  however,  required  ten  to 
fourteen  days,  and  the  tissue  is  impregnated  in  mass,  so  that  histolo- 
gical control  is  difficult,  as  it  cannot  be  applied  to  single  sections. 
Moreover,  the  results  obtained  by  this  method  are  very  uneven  and 
uncertain.  In  connection  with  Mr.  A.  C.  Starry,  the  writer  has 
evolved  two  methods,  by  which  silver-impregnation  is  carried  out 
in  single  sections  mounted  on  cover-glasses,  cut  from  paraffin-em- 
bedded formol-fixed  tissue.  Ordinary  diagnostic  blocks  can  be  used. 
With  the  second  of  these  methods,  our  agar-silver  method,  prepara- 
tions of  spirochaetes  can  be  obtained  within  one  hour  after  cutting 
the  sections  and  mounting  them  on  cover-glasses.  We  have  found 
this  method,  moreover,  to  be  much  more  certain  of  good  results 
than  the  original  Levaditi,  and  have  obtained  spirochaetes  by  its 
use  in  tissues  in  which  the  original  Levaditi  absolutely  failed.  We 
consider  this  method  a  great  technical  advance  in  the  demonstra- 
tion and  study  of  Spirochaeta  pallida  in  the  tissues. 

In  closing,  the  researches  outlined  above  create  a  new  pathology 
for  an  ancient  disease,  and  thereby,  a  new  clinical  attitude  and  an 
altered  therapeutic  conception.  The  aphorisms  of  the  older 
physicians  have  been  confirmed,  the  suspicions  of  the  older  patho- 
logists justified,  and  syphilis  stands  today  revealed  in  truth  as  the 
Great  Killer  of  mankind. 


THE   UNIVERSITY   MEDICAL  SCHOOL 
AND  THE  STATE' 

By  Aldred  Scott  Warthin 

The  SPEAKER  preceding  me  has  spoken  of  state  medicine.  I  wish 
to  go  a  step  farther  than  he  has  done  and  to  say  a  few  words  for 
university  state  medicine  or  stute  university  medicine,  as  you  may 
choose  to  interpret  it. 

The  great  social  ferment  of  the  times,  following  upon  the 
upheaval  of  the  Great  War,  does  not  leave  medicine  untouched. 
The  profession  of  the  art  and  science  of  healing,  in  its  origin  an 
institution  of  social  service,  but  developing,  thru  the  exigencies  of 
modern  civilization,  more  and  more  into  a  business  vocation  in 
which  large  financial  rewards  are  possible  to  the  successful  prac- 
titioner, does  not  today  escape  the  charge  of  commercialism. 
Assertions  are  made,  that,  in  spite  of  all  the  social  service  medicine 
still  renders  thru  the  medium  of  charitable  institutions,  a  large 
per  cent  of  the  working  population  does  not,  or  cannot,  have  effic- 
ient medical  treatment  or  adequate  protection  from  disease.  The 
laborer  does  not  want  charity,  but  only  the  very  rich  can  ob- 
tain the  most  highly  skilled  medical  service.  Based  upon  these 
claims  arises  the  cry  for  a  further  socialization  or  nationalization 
of  the  practice  of  medicine,  in  the  form  of  "compulsory  health 
insurance",  "state  medicine",  "communal  medicine",  and  the  like. 

The  strength  and  significance  of  this  movement  cannot  be 
doubted,  and  the  medical  profession  cannot  ignore  it.  In  this 
country  the  Association  for  Labor  Legislation  has  for  several  years 
conducted  a  vigorous  campaign  for  compulsory  health  insurance, 
and  its  program  has  received  the  approval  and  vigorous  support  of 
the  majority  of  the  labor  organizations,  as  well  as  of  other  societies 
or  associations  less  directly  connected  with  labor.  It  has  become  a 
plank  in  a  political  platform.  In  eight  states  commissions  have 
been  appointed  for  the  consideration  of  a  health  insurance  program, 
and  in  two  states  actual  health  insurance  bills  have  already  been 
introduced.  In  England,  the  National  Insurance  Act  was  passed 
without  adequate  consultation  of  the  medical  profession  upon  whom 
the  burden  of  carrying  this  law  into  effect  was  thrown;  and  again 
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in  1919,  the  income  limit,  within  which  insurance  in  England  was 
made  obligatory,  was  extended,  with  certain  exceptions,  from  £160 
to  £250,  without  consulting  the  practitioners  at  all.  In  the  report 
of  the  Local  Government  Board  for  1917-18,  it  was  shown  that  of 
the  24,000  registered  practitioners  of  England  and  Wales,  ovei 
16,000  were  engaged  in  insurance  domiciliary  practice,  while  the 
great  majority  of  the  others  were  associated  with  some  kind  of 
communal  medical  service.  We  may  well  ask,  what  further  ex- 
tensions may  be  demanded,  and  granted?  Shall  compulsory  health 
insurance  be  extended  to  all  classes  of  citizens?  Shall  all  medical 
work  be  placed  upon  a  communal  basis,  with  the  practitioner  acting 
as  the  full-time  salaried  servant  of  the  community?  A  few  medical 
men  support  this  latter  program  with  enthusiasm;  but  from  the 
reports  of  committees  in  the  American  Medical  Association  and 
many  local  medical  societies,  the  majority  of  American  practitioners 
would  reject  it  as  undemocratic,  destructive  to  initiative,  freedom 
of  action,  and  the  personal  relation,  so  important  in  the  practice  of 
medicine. 

But  that  some  form  of  communal  medicine  is  inevitable,  there 
can  be  no  doubt.  In  fact,  it  is  already  here.  The  greatest  func- 
tion of  the  state  is  the  preservation  of  the  life,  liberty,  and  happi- 
ness of  all  its  citizens;  and  this  means  the  preservation  of  the  health 
of  itscitizens  It  is  to  the  self-interest  of  the  state  to  keep  its  citizens 
well.  Upon  this  line  the  state  has  already  proceeded  far,  in  its 
development  of  preventive  medicine,  thru  the  communal  mechan- 
isms of  state  and  local  departments  of  health  Public  safety  against 
the  epidemic  contagious  diseases  was  primarily  sought,  but  state 
medicine  has  been  extended  to  occupational  diseases,  industrial 
hygiene,  child  labor,  protection  of  water  supplies,  disposal  of  sewage 
and  garbage,  street  cleaning,  medical  and  dental  inspection  of  school 
children,  mothers'  pensions,  educational  campaigns  against  the  fly, 
mosquito,  tuberculosis,  and  the  venereal  diseases,  and  along  a  hun- 
dred other  lines  of  preventive  medicine.  The  state  also  assumes  to 
take  care  of  its  insane  and  mentally  incompetent,  and  in  some  degree 
of  its  indigent  sick,  in  some  form  of  charity  at  least.  In  the  full 
development  of  its  function  in  the  prevention  of  disease  the  state 
health  department  has  developed  the  diagnostic  laboratory,  by 
which  means  bacteriologic,  serologic,  toxicologic,  and  even  path- 
ologic examinations  are  furnished  free,  or  at  cost.  The  most  im- 
portant and  prfKjuctive  field  of  medicine,  today,  and  to  many  minds, 
the  most  attractive,  is  thai  of  preventive  me<li(:ine,  rather  than  cur- 
ative. 
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The  advances  in  state  preventive  medicine  have  been  very 
notable  in  the  more  advanced  states  of  the  Union,  altho  much  yet 
remains  to  be  accomplished  in  this  field  of  state  medicine.  The 
division  of  the  state  into  communal  health  districts,  according  to 
population,  with  the  establishment  of  local  laboratories  and  health 
centers,  as  provided  in  the  bills  introduced  in  several  of  the  states, 
will  place  state  preventive  medicine  on  a  still  higher  plane  of  effic- 
iency. The  question,  however,  that  we  must  now  face  is  the 
enlargement  of  the  field  of  state  medicine  from  its  present  one  of 
the  prevention  of  disease  to  that  of  the  diagnosis  and  treatment  of 
disease.     Shall  the  state  invade  the  field  of  the  practice  of  medicine? 

That  some  form  of  state  diagnostic  and  curative  medicine  is 
coming  is  inevitable.  It  may  be  found  necessary  as  the  final  de- 
velopment of  preventive  medicine;  or  it  may  come  as  the  only 
solution  of  our  medical  social  problems.  Indeed,  as  far  as  the  first 
necessity  is  concerned,  the  state  has  already  undertaken  curative 
measures  in  the  case  of  rabies,  malaria,  hookworm  infection,  tuber- 
culosis, and  the  venereal  diseases,  as  well  as  affections  of  the  eyes, 
nose,  and  teeth,  and  orthopedic  conditions.  If  the  necessity  claimed, 
of  insufficient  and  inadequate  medical  service  for  the  laboring 
classes,  actually  exists,  then  either  compulsory  health  insurance  or 
some  other  form  of  state  medicine  must  be  developed  to  give  them 
the  medical  help  they  should  have.  The  majority  of  the  American 
medical  profession  apparently  regard  compulsory  health  insur- 
ance as  non-American,  undemocratic,  and  destructive  of  personal 
initiative  and  liberty';  but  to  an  alternative  plan  of  state  medicine 
by  which  the  state  can  oiTer  to  those  who  need  it,  at  rates  within 
their  means,  efficient  diagnostic  and  medical  services  from  skilled, 
or  eveni  expert,  laboratory  men,  physicians,  and  surgeons,  there 
seems  to  be  but  little  opposition.  Such  medical  services  should  be 
elective,  and  not  obligatory.  A  mechanism  by  which  such  a  state 
medicine  can  be  accomplished  has  already  been  touched  upon  by 
the  previous  speaker,  in  the  form  of  health  centers,  scattered  thru- 
out  the  state,  according  to  density  of  population,  each  center  to 
have  attached  to  it  a  hospital' for  the  diagnosis  and  treatment  of 
disease,  with  a  stafT  of  full  or  part-time  salaried  laboratory  and 
clinical  experts,  who  will  give  an  equal  service  to  all  who  ask  treat- 
ment, the  compensation  for  such  services  being  determined  by  the 
income  or  earning-power  of  the  patient.  But  many  practical 
problems  present  themselves,  as  to  the  means  of  financing  and 
the  control  of  such  communal  hospitals.  The  evils  of  political 
patronage,  apparently  so  inseparable  from  our  state  health  ser- 
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vices,  could  create  iiifinitt'  ilaniay;e  if  iiitrodiuvd  into  nuxliial 
practice.  What  more  (lanijeri)iis  union  could  be  imnginrd  tlian  that 
of  politics  and  coninuinal  medical  service! 

This  brings  me  to  the  chief  jxnnt  I  wish  to  make;  and  that  is, 
in  the  event  of  the  adoption  of  any  form  of  state  medicine  of  the 
kind  just  described,  the  control  of  such  local  hospitals  should  be 
under  the  state  uni\ersit\'  medical  school,  their  policies  directed  by 
it,  and  the  standard  of  service  and  the  fitness  of  the  medical  ap- 
pointees detemiined  by  the  ideals  of  medical  education  inculcated 
by  that  institution.  \Vh>-  should  not  the  state,  thru  its  univeisity 
school  of  medicine,  enter  the  field  of  medical  practice,  and  give  to 
all  of  the  citizens  of  the  state  who  desire  it  the  service  of  the  best 
men  in  medicine  it  can  enlist  in  its  faculty?  Where  should  the  best 
medical  men  in  the  state  be  but  on  that  faculty?  A  state  hospital, 
or  several,  or  many  state  hospitals,  under  the  control  of  the  uni- 
versity medical  school,  would  set-m  the  ideal  way  of  developing  a 
really  efficient  form  of  state  medicine.  A  central  hospital  at  the 
school  itself,  with  local  branches  developed  to  meet  the  needs  of 
ditTerent  communities,  a  body  of  full-time  salaried  laboratory  and 
clinical  men  of  the  highest  ty{>e,  chosen  on  university  criteria, 
possessing  teaching  and  research  qualities  and  the  desire  for  social 
ser\'ice,  giving  equal  service  to  all  who  apply,  and  a  compensation 
determined  by  income  or  earning-power — all  of  this  seems  a  prac- 
tical and  sane  form  of  state  medicine.  I  believe  that  this  is  a 
feasible  plan  and  that  it  would  result  in  a  highly  efficient  systini  of 
state  medicine.     It  would  pay  its  own  way. 

Progress  has  already  been  made  in  some  of  the  states  towards 
such  a  system.  If  I  may  be  permitted  to  point  out  what  a  sister 
state,  Michigan,  has  already  accompli.shed,  you  will  realize  tlie 
advanced  [xjsition  she  is  holding  in  state  medicine  today.  Mow- 
ever,  the  beginnings  were  not  primarily  altruistic.  With  a  nudical 
school  located  in  a  small  university  town,  it  became  necessary  in 
the  earlier  jears  of  the  school's  development  to  obtain  clinical 
material  for  the  instruction  of  the  medical  students.  Fortunately 
for  the  university,  and  for  the  state,  various  efforts  to  lemove  the 
medical  school  to  the  neighboring  city  of  Detroit  have  never  been 
permitted  to  succeed,  and  the  school  remains  at  Ann  Arbor,  where 
it  has  developed  for  itself  adequate  clinics  for  instruction  with  an 
abundance  of  clinical  material,  and,  incidentally  has  furnished  a 
striking  example  of  university  slate  medicine.  The  evolution  lias 
been  a  most  interesting  one.  The  university  hospital  is  not,  and 
has  never  been  a  charity  hospital;  it  has  but  a  few  free  beds,  and 
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these  have  not  been  furnished  by  the  state.  It  has  offered  its 
services — those  of  a  well-trained  group  of  teaching  clinicians — at 
a  low  or  moderate  cost — to  the  citizens  of  the  state,  who  had  not 
the  means  to  pay  the  regular  charges  for  such  services,  or  who  were 
sent  for  consultation  to  the  hospital  by  any  practitionei  of  the  state. 
As  a  concession  to  the  profession  of  the  state,  the  university  hos- 
pital was  not  made  available  to  the  well-to-do  or  the  rich  of  Michi- 
gan, except  as  the  physician  of  such  patients  desired  to  send  ihem 
there  for  aid  in  diagnosis  or  treatment.  In  addition  to  the  service 
rendered  the  poorer  citizens  of  the  slate,  the  hospital  thus  became 
used  as  a  consulting  center.  As  the  service  rendered  to  the  state 
came  gradually  to  be  appreciated  by  the  citizens,  various  bills  were 
passed  by  the  state  legislature,  with  the  effect  not  only  of  increasing 
the  clinical  mateiial  available  for  instiuction,  but  also  of  empha- 
sizing the  hospital's  social  service  to  the  state.  One  of  these  public 
acts,  passed  in  1913,  provided  for  the  medical  and  surgical  treat- 
ment at  the  university  hospital  of  any  child  deformed,  or  afflicted 
with  a  malady  that  can  be  remedied,  and  whose  parents  are  unable 
to  provide  proper  treatment,  such  child  to  be  sent  to  the  hospital 
thru  the  probate  judge  of  the  county,  the  expenses  of  such  treat- 
ment to  be  audited  by  the  auditor-general,  and  paid  by  the  state 
to  the  university.  In  1915,  another  act  provided  free  hospital 
service,  and  medical  and  surgical  treatment  to  any  adult  legal 
resident  of  any  county  who  can  be  benefited,  and  who  is  unable  to 
pay  for  such  care  and  treatment,  as  well  as  for  the  care  of  any 
pregnant  woman  unable  to  pay,  and  for  the  children  of  such  during 
the  period  of  hospital  care,  under  a  similar  probate  court  jurisdic- 
tion, and  payment  of  the  hospital  expenses  by  the  state  or  county. 

The  result  of  the  social  service  thus  rendered  to  the  state  of 
Michigan  by  its  university  hospital  has  been  a  greatly  increased 
appreciation  of  this  service  by  the  citizens,  and  a  growing  tendency 
toward  a  further  development  of  this  form  of  state  medicine.  The 
hospital  facilities  becoming  inadequate,  the  last  legislature  was 
asked  for  a  new  and  adequate  building,  the  entire  cost  to  be  ex- 
tended over  a  number  of  years  in  divided  grants.  In  place  of  the 
smaller  sum  asked  for,  an  immediate  grant  of  one  million  dollars 
was  voluntarily  offered  and  given,  the  sentiment  in  the  legislature 
being  for  an  extension  of  the  services  rendered  by  the  hospital.  In 
the  history  of  state  university  requests  and  legislative  grants,  when 
did  the  like  occur  before?  Such  an  event  certainly  marks  a  new 
era. 

One  form  of  state  medicine — the  state  university  hospital — has, 
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therefore,  shown  itself  practical  and  worthy.  It  has  won  the  con- 
fidence of  the  citizens  of  the  state  to  such  an  extent  that  it  is  now 
entering  upon  a  new  stage  of  progiess.  The  two  chief  clinical 
departments,  medicine  and  surgcr>-,  have  been  put  upon  a  full-time 
basis,  with  salaried  clinicians  working  for  the  hospital  alone.  The 
rich,  as  well  as  the  poor,  are  to  be  treated  equally,  the  compensa- 
tion to  be  adjusted  to  ability  to  pay;  the  hospital,  itself,  is  to  be- 
come commercial  to  the  extent  of  paying  its  way  from  the  income 
recei\ed.  This  stage  of  development  is  still  experimental;  the 
outcome  will  be  watched  with  great  interest  by  all  other  medical 
schools,  particularly  those  of  the  state  universities.  Iowa  has 
already  followed  Michigan  to  the  extent  of  copying  the  laws  above 
mentioned,  furnishing  clinical  material  to  the  state  university 
hospital.  Upon  the  success  of  Michigan's  new  venture  will  depend 
the  action  of  other  schools.  It  is  evident  that  new  problems  are 
involved  in  the  new  scheme.  Under  the  old  plan  of  half-time 
clinicians  engaged  also  in  private  practice,  the  private  hospital 
grew  up  for  the  accommodation  of  the  well-to-do  excluded  by  law 
from  the  state  hospital,  but  who  desired  the  services  of  the  same 
body  of  clinicians.  Under  the  new  system  these  j:)arasitic  institu- 
tions must  pass  away.  Will  the  old  commercialism,  however,  be 
replaced  by  another  form,  even  more  dangerous  to  medical  teach- 
ing and  research  than  the  di\'ided  interests  of  the  old  situation? 
In  any  scheme  contemplating  a  division  of  profits  such  a  danger  is 
a  very  real  one;  but  with  a  fixed  salary  basis  it  could  not  exist. 
Undoubtedly  the  right  men  for  this  work  are  those  who  would 
welcome  a  fixed  adequate  salary,  with  the  added  opportunities 
for  teaching  and  research. 

In  closing,  some  form  of  state  medicine  seems  inevitable.  I 
believe  that  the  safest  form  would  be,  what  I  have  attempted  to 
outline  above,  a  system  of  state  hospitals,  or  a  hospital,  controlled 
by  what  should  be  the  most  enlightened  body  of  medical  men  in 
the  state — the  faculty  of  the  state  university  mc<lical  school — in 
other  words,  a  state  university  medicine.  What  Michigan  has 
accomplished  in  this  direction  isalso  possible  for  Indiana  University 
and  your  Medical  School.  Such  an  institution  in  Indiana  will  do 
what  it  has  done  for  the  University  of  Michigan,  it  will  bring  the 
citizens  of  the  state  into  a  closer  relation  with  the  University,  it 
will  make  them  more  sympathetic  with  its  needs,  lessen  opposition 
to  increased  taxation  and  greater  budgets,  and  make  for  greater 
understanding  and  appreciation  of  all  the  functions  of  the  Univer- 
sity. 
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THE     INCIDENCE     AND     HISTOPATHOLOGY     OF 
TUBERCULOSIS     OF    THE    TONSILS 

BASED     CN     EIGHT     THOUSAND     SIX     HUNDRED     TONSILLErrOMIES.* 
CARL    VERNON    WELLER,     M.D. 

ANN    ARBOR,    MICH. 

An  unusual  opportunity  to  study  the  less  common  pathologic 
changes  in  the  tonsil  has  been  afforded  in  the  department  of  pathology 
of  the  University  of  Michigan  through  the  practice  of  making  routine 
histologic  examinations  of  all  tonsils  received  from  the  University 
Hospitals.  This  material  now  represents  approximately  9,000  cases. 
This  is  a  far  larger  series  than  has  been  reported  from  the  standpoint  of 
a  microscopic  study  hitherto,  and  lends  itself  to  quantitative  analysis 
with  the  prospect  of  yielding  much  more  accurate  results,  within  the 
limitations  of  the  data  considered,  than  the  smaller  numbers  forming 
the  basis  of  previous  studies. 

While  tuberculosis  occurs  in  but  a  small  percentage  of  the  tonsils 
examined,  as  compared  to  the  various  chronic  inflammatory  manifesta- 
tions, hyperplasias  and  metaplasias,  which  are  present  in  varying  degrees 
in  all  tonsils,  regardless  of  the  clinical  history,  its  occurence  is  of  suffi- 
cient frequence  to  constitute  one  of  the  chief  reasons  for  continuing  the 
labor  involved  in  the  routine  histological  examination  of  all  tonsils 
received.  It  greatly  outranks  the  other  chronic  infective  granulomas ; 
recognizable  syphilitic  lesions  being  next  in  order,  but  by  no  means  as 
frequent,  while  actinomycosis  of  the  tonsil  ranks  third  in  this  group, 
although  met  with  only  very  rarely. 

This  paper  deals  with  two  aspects  of  tonsil  tuberculosis.  First,  (a) 
the  total  incidence  will  be  considered,  with  the  effect  on  the  incidence  of 
the  character  of  the  population  from  which  the  cases  are  drawn;  (b) 
the  incidence  in  various  age  groups,  and  (c)  the  incidence  as  to  sex. 
In  the  second  part  of  the  paper,  the  histopathology  of  tuberculosis  of 
the  tonsil  will  be  discussed  and  the  cases  separated  into  a  limited  num- 
ber of  groups  showing  lesions  of  quite  different  character  in  each  group 
and  having  an  entirely  different  clinical  significance  in  each  instance. 

LITERATURE 

A  complete  survey  of  the  literature  is  unnecessary  at  the  present 
time,  but  reference  will  be  made  to  all  important  articles  in  their  proper 
connection  and  a  rather  extensive  bibliography  is  appended. 


*  From  the  Department  of  Patliology.  University  of  Michigan. 


The  literature  of  tuberculosis  of  the  u>n>ils  is  of  comparatively 
recent  date.  This  is  due,  in  part,  to  \'irclio\v's  (1864)  statement, 
quoted  in  most  of  the  older  textbooks,  to  the  effect  that  tuberculosis  of 
the  tonsil  had  not  yet  been  observed.  Much  more  important  in  this 
connection,  however,  is  the  fact  that,  in  its  most  common  forms,  tuber- 
culosis of  the  tonsil  cannot  be  diagnosed  macroscopically,  and,  there- 
fore, becomes  the  subject  of  report  only  as  histologic  examinations  are 
more  frequently  made.  The  earliest  observations  seem  to  be  those  of 
Cornil  '  (1875),  (Quoted  by  Friedmann  ^)  who  fount!  an  ulcerating 
lesion  of  the  pharynx  and  tonsil  in  an  otherwise  healthy  api)caring 
individual;  of  Deplous  ^  (1878),  who  found  a  tuberculous  ulceration 
of  the  tonsil  as  well  as  of  the  adjacent  parts  in  a  child  dying  of  j)ul- 
monary  tuberculosis,  and  of  Orth  *  wiio  produced  tonsil  tuberculosis 
experimentally  in  dogs  in  the  course  of  a  series  of  feeding  experiments 
with  tuberculous  tissues,  apparently  a  primary  focus. 

Numerous  articles  have  dealt  with  the  occurrence  of  tonsil  tuber- 
culosis in  necropsy  material  derived  from  patients  dying  with  obvious 
tuberculosis  lesions  elsewhere  in  the  body.  Some  of  the  more  important 
of  these  are  the  papers  of  Strassmann,"  Dmochowski,"  Schlenker,^ 
Kriickmann,'*  Walsham,"  Labbe  and  Levi-Sirugue  ^"  and  Friedmann. 
The  frequency  of  secondary  tonsil  involvement  in  cases  of  advanced 
pulmonary  tuberculosis  was  thus  early  established.  The  earliest  refer- 
ence to  well  authenticated  cases  of  primary  tuberculosis  of  the  tonsil  is 
that  of  Orth  ''  who  found  characteristic  microscopic  lesions  in  the 
tonsils  of  children  dying  from  diphtheria  without  evidence  of  tubercu- 
losis elsewhere  in  the  Ixxlv. 


1.  Cornil  :    Quoted  l)y   Friedmann." 

2.  Friedmann,  F.  F. :  Ucber  die  Bedeutung  der  Gaumentonsillen  von  jungen 
Kindcrn  als  Eingangspfcjrte  fur  die  tubcrkuliise  Infection,  Beitr.  z.  jiath.  Anat. 
28:66.  1900. 

3.  Quoted  by  Friedmann/ 

4.  Orth,  J.:  Experimcntcllc  L'ntersuchungen  vi1)cr  FiittcrunKstul)crculose, 
Arch.  f.  path.  Anat.  u.  Physiol.  76:216,  1879. 

5.  Strassmann,  F. :  Ucber  Tuherculo.se  der  Tonsillcn.  .Arcli.  f.  i)ath.  Anat.  u. 
Physiol.  »«:319.  1884. 

6.  Dmochowski:  Ucher  secundare  Krkrankungcn  der  Mandcln  und  der 
BalRdriisen  an  der  Zungenwurzcl  l)ei  Schwindsiichtigen,  Bcitr.  z.  path.  Anat. 
10:481,  1891. 

7.  Schlenker,  E. :  Bcitragc  zur  Lchre  von  der  nicnschliclien  Tulierculose, 
Arch.  f.  path.  Anat.  u.  Physiol.  184:161.  1893. 

8.  Kriickmann.  E. :  Ucher  die  Beziehungcn  der  Tuhcrculosc  der  Halslymph- 
drtisen  zu  der  Tonsillcn.  Arch.  f.  path.  Anat.  138:.S34.  1H94. 

9.  Walsham  :  Latent  Tuberculosis  of  the  Tonsil,  Tr.  Path.  .Soc.  Lond.  49: 
67.  1898. 

10.  Labbe  and  Lcvi-Sirugue :  Etude  sur  les  lesions  dc  I'amygdale  dans 
quelques  cas  de  tuhcrculosc.  Bull.  Soc.  Anat.  de  Par.,  6  Seric  1:919,  1899. 

11.  Orth:    Lchrbuch  der  specicllen  pathologischen  Anatomic,  1887,  p.  663. 


The  work  of  Lermoyez  ^^  drew  attention,  to  tuberculosis  of  the 
pharyngeal  tonsils,  and  the  papers  of  Pluder  and  Fischer/^  McBride 
and  Turner/*  Brieger,^^  Piffl/"  Rethi "  and  ^Hynitzsche/^  among 
others,  resulted.  The  occurrence  of  tonsil  tuberculosis  during  child- 
hood has  been  investigated  especially  by  Latham,^^  Friedmann,^  Ito,^" 
Kingsford  ^i  and  Mitchell.^^ 

Of  the  important  contributions  dealing  in  a  general  way  with  the 
subject  of  tonsil  tuberculosis,  or  with  special  phases  of  it,  such  as  the 
tonsil  as  a  point  of  entrance  of  infection ;  the  nature  of  the  infecting 
organism,  whether  bovine  or  human;  relationship  to  lymphoid  hyper- 
plasia and  relationship  to  cervical  gland  and  pulmonary  tuberculosis, 
the  papers  of  Gottstein,"  Grober,^*  Bandelier,^^  Carmichael,^^  Sewall," 
Mitchell,^^  and  of  Crowe,  Watkins  and  Rothholz  ^^  are  especially 
worthy  of  mention. 


12.  Lermoyez,  M. :  Les  vegetations  adenoides  tuberculeuses,  Presse  med. 
3:413,  1895. 

13.  Pluder  and  Fischer :  Ueber  primare  latente  Tuberculose  der  Rachen- 
mandelhyperplasie,  Arch.  f.  Laryngol.  u.  Rhinol.  4:372,  1896. 

14.  McBride  and  Turner:  Nasopharyngeal  Adenoids,  Edinburgh  M.  J.  43: 
355,  471,  598,  1897. 

15.  Brieger :  Ueber  die  Beziehungen  der  Rachenmandelhyperplasie  zur 
Tuberculose,  Ztschr.  f.  Ohrenheilk.  33:191,  1898. 

16.  Piffl:  Hyperplasie  und  Tuberculose  der  Rachenmandel,  Ztschr.  f.  Heilk. 
20:297,  1899. 

17.  Rethi :  Die  latente  Tuberculose  der  Rachenmandel,  Wien.  klin.  Rundschau 
14:509,  1900. 

18.  Hynitsche :  Anatomic  Investigations  on  the  Hypertrophy  of  the  Phar- 
yngeal Tonsil,  Arch,  of  Otol.  29:356,  1900. 

19.  Latham.  A.:  Pulmonary  Tuberculosis  in  Early  Childhood,  Lancet  2: 
1785,  1900. 

20.  Ito :  Untersuchungen  uber  die  im  Rachen  befindlichen  Eingangspforten 
der  Tuberkulose,  Berl.  klin.  Wchnschr.  40:27,  1903. 

21.  Kingsford,  L. :  Tuberculosis  of  the  Tonsils  in  Children,  Lancet  1:89,  1904. 

22.  Mitchell,  A.  P.:  Primary  Tuberculosis  of  the  Faucial  Tonsils  in  Chil- 
dren, J.  Pathol.  &  Bacteriol.  21:248,  1917.  Also  J.  Laryngol.,  Rhinol.  &  Otol. 
33:8,  40,  1918. 

23.  Gottstein,  G. :  Pharynx-  und  Gaumentonsille  primare  Eingangspforten 
der  Tuberculose,  Berl.  klin.  Wchnschr.  33:689,  714,   1896. 

24.  Grober,  J.  A.:  Die  Infectionswege  der  Pleura,  Deutsch.  Arch.  f.  klin. 
Med.  58:296,  1900.  Die  Tonsillen  als  Eintrittspforten  fiir  Krankheitserreger 
besonders  fiir  den  Tuberkelbazillus,  Klin.  Jahrb.  14:547,   1905. 

25.  Bandelier:  Die  Tonsillen  als  Eingangspforten  der  Tuherkelbazillen 
Beitr.  z.  Klin,  der  Tuberk.  6:1,  1906. 

26.  Carmichael,  E.  S.:  Tuberculosis  of  the  Tonsil,  Associated  v^ith  Tuber- 
culous Glands  of  the  Neck,  Proc.  Roy.  Soc.  Med.,  Sect.  Dis.  Child.,  London 
3:27,  1910. 

27.  Sewall,  E.  C. :  Histologic  Examination  of  the  Faucial  Tonsils  with 
Reference  to  Tuberculosis,  J.  A.  M.  A.  46:867  (March  25)   1911. 

28.  Mitchell,  A.  P.:  The  Infection  of  Children  with  the  Bovine  Tubercle 
Bacillus,  Brit.  M.  J.  1:125,  1914. 

29.  Crowe,  Watkins  and  Rothholz:  Relation  of  Tonsillar  and  Nasopharyn- 
geal Infections  to  General  Systemic  Disorders,  Bull.  Johns  Hopkins  Hosp. 
28:1,  1917. 


MATKKIAL 

The  material  used  in  this  analysis  consists  of  the  faucial  and 
pharyngeal  tonsils  from  S.h97  consecutive  cases,  operated  on  in  the 
University  Hospitals  and  suhmitted  to  the  pathologic  lahoratofy  of  the 
University  of  Michigan  for  routine  histologic  examination.  The  i)eriod 
of  time  represented  covers  the  years  from  1906  to  1919.  inclusive,  but 
by  far  the  greater  part  of  the  material  has  been  received  during  the  past 
five  years.  It  may  be  stated  roughly  that  the  S,697  cases  indicate  the 
examination  of  8,697  pairs  of  faucial  tonsils  and  of  about  one-fourth 
as  many  pharyngeal  tonsils.  While  this  is  not  strictly  true,  the  instances 
in  which  only  one  faucial  tonsil  was  removed  or  the  pharyngeal  tonsil 
alone  was  submitted  for  examination  are  so  few  that  it  makes  no 
appreciable  difTerence  in  the  statistical  analyses  presented  here,  whether 
they  are  included  or  not. 

The  patients  from  whom  these  tonsils  were  removed  were  selected 
cases  only  to  the  extent  that  they  all  exhibited  one  or  more  of  the  con- 
ditions which  have  been  accepted  by  many  otolaryngologists  during  the 
past  few  years  as  indicating  need  for  tonsillectomy.  As  a  group,  they 
are  much  more  nearly  representative  of  the  total  population  of  the 
region  from  which  they  came  than  is  usually  the  case  in  similar  studies. 
This  is  due  to  the  peculiar  character  of  the  Univer.sity  Hospital  which 
is  in  no  sense  a  local  clinic  but  draws  its  patients  from  the  entire  state 
and  neighboring  states  as  well.  All  ages,  from  one  year  to  78  years,  are 
represented,  the  rural  as  well  as  the  urban  fraction  of  the  population, 
and  the  extremes  of  social  standing.  Two  groups  of  patients,  however, 
have  been  sufficiently  numerous  to  influence  the  curve  of  incidence  of 
tuberculosis  to  an  extent  which  will  require  further  consideration  in  its 
prf»j)er  i)lace.  These  are  the  inmates  of  the  state  institutions  for 
dependent  and  defective  children,  who  at  one  time  were  brought  almost 
en  mas.se  to  the  University  Hosj)itals  to  have  their  tonsils  removed;  and 
university  students,  many  of  whom  submit  to  tonsillectomy  while  resi- 
dent in  Ann  Arbor.  It  may  be  noted  here  that  this  second  group, 
coming  for  the  greater  part  from  comfortable  middle  class  homes,  has 
enjoyed  living  conditions  free  from  those  institutional  risks  to  which 
the  first  has  lyeen  subjected.  Attention  must  also  be  called  to  the  fact 
that  in  the  last  few  years  an  increasing  number  of  middle-aged  patients 
have  iK-en  referred  to  the  otolaryngologist  for  tonsillectomy  from  otlier 
clinical  departments.  This,  also,  has  had  its  influence  up(«n  the  inci- 
dence of*  tonsillar  tuberculosis. 

MKTiroi) 

Immediately  on  removal,  the  tonsils  were  placed  in  a  10  per  cent, 
.•solution  of  liquor  fornialdehydi  and,  after  adequate  fixation,  portions 
were  selected  for  microscopic  examination.     As  a  rule,  all  of  the  frag- 
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merits  of  the  pharyngeal  tonsil  were  embedded.  The  faucial  tonsils 
were  bisected  in  a  vertical  plane  at  right  angles  to  the  mucous  surface, 
and  from  the  cut  face  of  one  of  the  halves  thus  obtained  the  sections  for 
microscopic  examination  were  made.  The  other  half  was  marked  by 
attaching  a  numbered  tag  by  means  of  a  drop  of  thick  gum  acacia  solu- 
tion and  dropped  into  a  jar  of  alcohol  for  preservation  in  case  it  should 
be  necessary  to  refer  to  it  again.  Usual  methods  of  paraffin  infiltration 
and  embedding,  and  hematoxylin  and  eosin  staining,  were  routinely 
employed,  with  the  additional  use  of  various  special  stains  when 
indicated. 

As  a  rule,  only  one  or  two  sections  were  examined  from  each  block, 
but  care  was  taken  to  cover  each  section  systematically  in  order  that 
every  field  might  be  scrutinized.  The  blocks  of  adenoid  tissue  were 
sliced  away  until  the  largest  possible  sections  could  be  obtained,  and  the 
half  tonsils  were  embedded  to  cut  from  the  entire  flat  surface,  again 
giving  the  largest  possible  sections  as  well  as  those  which  would  inter- 
sect the  ramifications  of  the  greatest  number  of  crypts.  A  few  sections, 
thus  carefully  oriented  and  systematically  searched,  will  yield  a  higher 
percentage  of  positive  results  than  serial  sections  of  limited  portions 
of  the  tonsil,  for  although  tonsil  tuberculosis  is  very  often  a  local 
process  involving  only  a  small  fraction  of  the  entire  organ,  it  is  also 
very  frequently  a  crypt  infection,  as  will  be  pointed  out  later,  hence  it 
is  important  to  examine  some  portion  of  each  crypt  as  far  as  possible. 
We  believe  that  our  method  accomplishes  these  purposes  as  satisfac- 
torily as  is  possible  with  a  limited  number  of  sections. 

The  results,  however,  as  expressed  by  the  curve  of  incidence,  rep- 
resent minimal  figures,  for  there  can  be  no  doubt  that  if  it  were  possible 
to  examine  each  tonsil  throughout  in  serial  sections  taken  at  an  interval 
of  0.1  mm.  or  less,  the  total  number  of  cases  would  be  increased  by  the 
addition  of  those  in  which  single  tubercles  or  small  groups  of  tubercles 
would  be  found  in  the  anterior  and  posterior  peripheral  portions  of  the 
tonsil.  Sewall  -^  and  his  associates  attempted  to  estimate  the  percentage 
of  error  thus  introduced  by  making  serial  sections  of  tonsils  previously 
diagnosed  as  nontuberculous  after  the  examination  of  a  few  sections. 
They  found  one  case  positive  in  the  first  series  of  twenty  pairs  exam- 
ined and  none  in  another  series  of  twenty-three  pairs,  or  2.3  per  cent, 
altogether.  The  percentage  in  772  pairs  examined  by  the  original 
method  was  3.9,  which  would  seem  to  indicate  that  about  38  per  cent, 
of  the  cases  had  been  missed  at  first  through  incomplete  examination. 
It  is  exceedingly  dangerous,  however,  to  assume  from  so  occasional  an 
occurrence  as  once  in  forty-three  cases  that  the  same  ratio  would  hold 
throughout.  Moreover,  the  original  examination  was  made  by  a  few 
frozen  sections  and  there  are  no  tissues  in  which  diagnosis  from  frozen 
sections  is  more  difficult  than  those  of  the  lymph-adenoid  group.     It  is 
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quite  unlikely  that  the  sections  exaiuiiied  in  the  first  instance  would 
anvwhere  nearly  approximate  in  size  those  obtained  from  the  entire 
cut  surface  of  a  longitudinally  bisected  hyperplastic  tonsil. 

The  method  used  here  is  the  only  one  suitable  for  the  routine  exam- 
ination of  a  large  material,  and  there  can  be  no  doubt  that  the  results 
are  more  accurate  than  those  obtained  from  any  other  single  method, 
except  the  examination  of  serial  sections  of  the  entire  tonsil.  The 
staining  of  direct  smears  from  the  cut  surface  yields  of  necessity  but 
a  very  occasional  positive  result.  It  may.  however,  give  false  positives 
because  of  the  occasional  presence  of  tubercle  bacilli  in  the  tonsillar 
crypts  without  invasion  of  the  tonsil  itself.  The  examination  of  sec- 
tions stained  for  tubercle  bacilli  is  exceedingly  laborious,  requiring, 
oftentimes,  the  prolonged  search  of  many  sections,  even  when  the  tissue 
lesions  are  abundant.  This  method  is  of  considerable  value  in  con- 
firming the  histologic  diagnosis  in  doubtful  cases,  but  the  results 
aflforded  by  it  can  be  accepted  only  when  positive.  Its  limitations  have 
been  explained  as  due  to  the  small  number,  or  rapid  disintegration,  of 
the  bacilli.  It  must  also  be  borne  in  mind  that  after  certain  routine 
fixations,  as,  for  instance,  formol,  staining  of  tubercle  bacilli  in  sections 
is  rendered  either  very  difficult  or  impossible.  The  cultivation  of  the 
bacilli  is  a  difficult  procedure  because  of  the  prevalence  of  contaminat- 
ing organisms  and  as  a  rule  only  a  small  portion  of  each  tonsil  can  be 
employed  in  this  method.  Von  Scheibner's  ^^  earlier  results  were  all 
negative  in  a  small  series  of  twenty  cases.  Mitchell  ^^  .seems  to  have 
attained  a  fair  measure  of  success  in  his  use  of  egg  medium. 

Animal  inoculation  has  been  much  exploited  as  a  method  of  inves- 
tigation of  tonsil  tuberculosis  since  the  report  of  Dieulafoy,^^  leading  to 
his  controversy  with  Cornil  ^^  as  to  the  availability  of  this  procedure. 
It  is  open  to  several  serious  objections;  death  of  experimental  animals 
from  septic  processes,  false  positives  from  surface  organisms  and  those 
in  the  crypts,  the  small  amount  of  tonsillar  tissue  which  can  be  used. 
the  failure  to  inoculate  a  sufficient  number  of  organisms  to  overcome 
the  resistance  of  the  animal  and  the  length  of  time  necessary  before  the 
result  can  be  ascertained.  Special  procedures  have  been  devised  to 
overcome  some  of  these  objections.  Mitchell  "  employed  a  2  per  cent, 
aqueous  solution  of  ericolin  to  effect  a  partial  sterilization  of  the  tonsil 
according  to  the  method  of  Twort.  Latham  '"  used  only  the  more 
central  portions  of  the  tonsil  for  inoculation.    \V)n  .Scheibner  ^^  washed 


.30.  \'on  Schcilincr:  Hildcn  die  Ton.siIlen  liiiufige  Eingangspfortcn  fiir  die 
TuUrkcIbacillcn?  Hcitr.  z.  path.  Anat.  26:511,  1899.  Also  Deutsch.  mcd. 
Wchnschr.  25:343.  1899. 

31.  Diculafoy:  Tuberculosc  larvcc  dcs  trois  amygdalcs,  I'lill.  <\c  I'.Acad  dc 
med..  Par.  lt:A.V.  1895. 

32.  Cornil :  Sur  la  tuberculose  larvee  de  trois  amygdales,  La  Sctnainc  mcd. 
15:22.3.   1895. 
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the  tonsils  in  a  dilute  sublimate  solution.  The  most  elaborate  method 
of  all,  that  of  Austin, =*^  makes  use  of  antiformin  digestion  and  con- 
centration of  the  minced  and  ground  tonsil  tissue,  followed  by  injection 
into  a  traumatized  inguinal  lymph  node  of  a  guinea-pig.  He  found, 
however,  but  one  positive  in  forty-five  consecutive  cases,  contrasting 
with  fifteen  positive  cases  out  of  ninety-six  as  reported  by  Dieulafoy  ^^ 
in  his  use  of  this  method  without  its  later  refinements.  Even  in  the 
one  case  of  Austin  one  might  well  question  the  results  since  the  positive 
finding  was  obtained  in  only  one  guinea-pig  which  might  have  been 
previously  infected  with  tuberculosis. 

Against  the  purely  histopathologic  method  of  diagnosis  of  tonsil 
tuberculosis,  the  chief  objection  has  been  the  supposed  possibility  of 
mistaking  for  tubercles  the  pseudotubercles  resulting  from  the  presence 
of  mechanical  foreign  bodies  or  from  organisms  other  than  the  bacillus 
tuberculosis.  But  as  Sewall  -'  points  out,  there  is  no  more  reason  for 
questioning  the  etiology  of  a  histological  tubercle  in  the  tonsil  than  in 
the  lung,  liver  or  spleen,  in  which  situations  diagnoses  made  from 
sections  alone  are  constantly  being  accepted.  We  cannot,  however, 
agree  with  him  as  to  the  relative  infrequency  of  the  foreign  body 
pseudotubercle  in  the  tonsil  as  indicated  by  his  statement  that  in  1.544 
tonsils  examined  not  one  "foreign  body  giant  cell"  was  found.  On 
the  contrary,  such  giant  cells  occur  with  surprising  frequency,  but  in 
them  the  provocative  foreign  body  is  usually  to  be  found  as  a  minute 
spicule,  fiber  or  slender  bristle,  serving  in  itself  to  differentiate  the  cell 
as  a  true  foreign  body  giant  cell  which,  with  whatever  epithelioid  or 
fibroblastic  proliferation  may  accompany  it,  constitutes  a  foreign  body 
pseudotubercle  (Figs.  1  and  2).  The  difference  in  refraction  and  the 
lack  of  staining  usually  render  such  foreign  bodies  very  easy  of  detec- 
tion. The  calcareous  deposits  rarely  occurring  in  the  giant  cells  of 
true  tubercles  must  be  borne  in  mind  in  this  connection  lest  one  fall  into 
the  opposite  error.  These  concentric  masses  of  lime  salt,  apparently 
first  described  by  Gottstein,"  are  very  striking  when  they  occur 
large  numbers,  and  in  no  degree  discredit  a  diagnosis  of  tuberculosis 

A  possible  source  of  error  is  found  in  the  superficial  resemblance 
between  a  confluent  noncaseating  tuberculosis  and  an  active  diffuse 
syphilis  of  the  tonsil.  The  differential  diagnosis  depends  on  the  rela- 
tively avascular  character  of  the  former  and  the  arrangement  of  the 
epithelioid  cells  in  whorls  about  minute  capillaries  in  the  latter.  In 
confirmation  of  the  diagnosis,  specific  staining  for  the  organism  may  be 
carried  out.  In  our  experience,  the  demonstration  of  the  spirochete  in 
the  tonsil  is  attended  with  less  difficulty  than  the  demonstration  of  the 
tubercle  bacillus. 


ni 


33.  Austin.   R.   S. :    Bacillus  Tuberculosis   in  the  Tonsils   of  Children   Clin- 
ically Nontuberculous,  Am.  J.  Dis.  Child.   18:15    (July)    1919. 


Fig.  1. — Photomicrograph  of  a  foreign  body  pseudotubercle  in  the  tonsil. 
The  foreign  body  shows  several  fine  parallel  striae,  as  if  composed  of  a  bundle 
of  fibrils,  probably  vegetable  material,  and  is  surrounded  by  foreign  body  giant 
cells.     Hemalum  and  eosin  stain,  Zeiss  "B"  objective,  without  ocular. 


Fig.  2 —Photomicrograph  of  same  foreign  body  pseudotubercle  as  in  Figure  1. 
Higher  power  to  show  detail  of  foreign  body  and  giant  cells.  Zeiss  "DD" 
objective,  without  ocular. 
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THE     INCIDENCE     OF     TONSIL     TUBERCULOSIS 

The  histologic  examination  of  the  material  removed  in  8,697  ton- 
sillectomies, including  in  practically  all  cases  both  faucial  tonsils  and  in 
many  cases  both  faucial  tonsils  and  adenoids,  showed  active  tubercu- 
losis in  204  instances,  a  case  incidence  of  "2.35  per  cent.  This  falls 
within  the  limits  established  by  other  reported  series.  Taking  only 
those  reports  which  include  100  or  more  cases,  unselected  in  respect  to 
tuberculosis  elsewhere  in  the  body,  and  omitting  several  dealing  with 
pharyngeal  tonsils  only,  Table  1  may  be  constructed. 

The  aggregate  of  these  previous  statistical  studies  gives  a  case 
incidence  varying  only  0.79  per  cent,  from  our  own,  although  the 
individual  results  vary  over  a  wide  range. 

TABLE   1. — Inctdence  of  Tonsil  Tuberculosis 

Author  Cases  Tuberculous       Per  C-ent. 

AlbrechtS"* 1,060                          3  0.3 

Barnes^* 150                          3  2.0 

Crowe,  Watkins  and  Rothholz^" 1,000  46           |  4.6 

Judd37 1,000           I  •23»  2.3 

Lewin^s 200  9  4.5 

Robertson^" 232  19  (?)  8.0 

SewalP" 772  30  39 

Willis*<* 108  9  8.0 

4,522  j  142  j  3.1 

*  Usually  quoted  as  given  here,  but  the  report  is  ambiguous  as  is  shown  by  the  following 
direct  quotation:  "In  our  cases  we  were  seldom  able  to  trace  back  to  the  source  of  entrance. 
Examinations  of  several  hundred  tonsils  showed  tubercles  in  much  less  than  1  per  cent.  In 
1,000  cases,  2.3  per  cent,  had  positive  tuberculous  lesions." 

In  Table  2  the  distribution  of  the  entire  series  of  8,697  cases  as  to 
age,  sex  and  number  of  positive  and  negative  cases  for  each  sex  at 
each  age  is  presented. 

For  purposes  of  comparison,  however,  and  to  avoid  as  far  as  pos- 
sible the  error  of  chance  occurrence  by  increasing  the  size  of  the 
groups,   the^e    data    will    be   condensed    into    five   year    age    periods 

Of  the  8,697  cases,  there  were  8,343  in  which  information  regarding 
the  sex  of  the  patient  was  available.  Of  4,631  tonsillectomies  in  male 
patients,  103,  or  2.23  per  cent.,  were  found  to  be  tuberculous.  In 
3,712   female  patients   the  tonsils  gave   histologic   evidence  of   active 

34.  Albrechts :    Quoted  by  Ravenel.*^ 

35.  J.  A.  M.  A.  66:613  (Feb.  26)   1916. 

36.  Barnes,  H.  A. :   The  Tonsils,  C.  V.  Mosby,  1914,  p.  160. 

37.  Jiidd :  Treatment  of  Tuberculous  Glands  of  the  Neck,  .'Kiin.  Surg.  52: 
758.  1910. 

38.  Lewin  :  Ueber  Tuberculose  der  Rachenniandel,  .\rch.  f.  Larvngol.  u. 
Rhinol.  9:377,  1899. 

39.  Robertson,  C.  M. :  Certain  Facts  Concerning  Faucial  Tonsils.  J.  A.  M.  .\. 
47:1725,  1906. 

40.  Willis.  B.  C. :  Inflammatorv  Pathology  of  the  Tonsil.  South.  M.  ].  7: 
747,  1914. 


12 


TABLE  2.— Incidence  of  Tonsil  Tuberculosis  as  to  Age  and  Sex 


Age 

MalM 

Females 

Sex  Not  Known 

Total 

Posf-        Nega- 

PosI-   1    Nega- 

Po8i-      Nega- 

Posi. 

Nega- 

Total 

tive           tlve 

tive     I      tlve 

tive     1      tlve 

tlve 

tive 

1 

6 

8 

... 

1 

... 

10 

10 

4 

31 

2              23 

54 

56 

3 

94 

5S 

*  "2 

151 

153 

4 

110 

68 

2 

180 

UO 

5 

139 

180 

1             3 

2(i2 

262 

6 

170 

s          lis 

289 

206 

173 

4             136 

3 

312 

316 

8 

«               185 

4              139 

10 

328 

338 

9 

3               152 

1              128 

280 

284 

10 

2               128 

4              100 

239 

245 

11 

1               144 

3               105 

252 

256 

12 

2               120 

3                 95 

210 

224 

13 

3                 76 

117 

194 

197 

14 

3               100 

3               106 

206 

212 

15 

1                 86 

2                 86 

172 

175 

16 

3                 82 

2                 89 

172 

177 

i: 

2                 75 

6                88 

163 

171 

18 

4               134 

11(1 

251 

200 

19 

4                141 

5               115 

2.18 

267 

30 

H                1M9 

3               l'>2 

11 

313 

324 

21 

4            ioa 

4               124 

333 

341 

22 

3               198 

2                 88 

287 

292 

23 

1               139 

03 

jj      :        23.S 

239 

24 

3           ir.7 

4                 S5 

:; 

244 

251 

25 

102 

57 

1,19 

101 

2B 

4                 97 

57 

154 

160 

27 

1                 49 

1                 56 

1 

10« 

108 

28 

«                 .17 

1                 42 

2 

101 

106 

29 

38 

1                 36 

74 

76 

90 

3<i 

47 

83 

86 

31 

1              :i:, 

23 

58 

69 

32 

1                 37 

2                 34 

7*' 

75 

33 

1                 27 

26 

53 

54 

34 

1                 29 

15 

45 

48 

35 

1                  4-' 

2                 27 

69 

72 

38 

26 

18 

44 

44 

37 

16 

17 

" 

as 

33 

38 

16 

1                 15 

32 

33 

39 

19 

8 

27 

20 

40 

•in 

1                 21 

41 

42 

41 

H 

1                 12      .       .. 

1                 20 

21 

42 

10 

15 

25 

25 

43 

1« 

14 

30 

80 

44 

4 

2                   « 

2                 10 

12 

45 

8 

9 

17 

17 

4« 

22 

22 

47 

1 

1 

^..       !           8 

8 

48 

.       i          20 

20 

49 

...       '          15 

15 

50 

^ 

•, 

12 

12 

51 

i               & 

'.'.'.,            3      1       '.'. 

1 

1                       H 

9 

52 

8 

...      1           8            .. 

1 

|li 

I'l 

53 

4 

...       '           5      '        . 

1 

!> 

9 

54 

3             .. 

I\ 

6 

55 

3 

i 

h 

8 

5« 

9 

14 

14 

57 

2 

.-I 

5 

58 

1 

2 

4 

6 

59 

1 

1                    1 

2 

8 

m 

6 

81 

1 

1 

2 

« 

S 

'.'.'.                   1              '.. 

4 

03 

4 

2 

0 

01 

3 

3 

« 

1 

3 

«7 

! 

1 

1 

70 

1 

1 

7« 

1 

77 

.. 

1 

1 

78 

1 

Not  giTTO 

I.               711 

16               Ml                 5               301 

■43            1.660 

1.708 

Tot.U 

1«      I     ijm 

W      '     8,«16      1          6      i        349 

204      1     8.493 

8.«»7 

Fig.  3. — Photomicrograph  of  a  tonsil  epithelioid  tubercle  containing  a  few 
lymphocytes  in  its  central  portion.  No  caseation.  No  giant  cells.  Toluidin 
blue  stain.     Zeiss  "B"  objective,  without  ocular. 
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[^|^»j&^^\-^.,':i.  ■r:t  'VK^^K^S™ 
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Fig.  4. — Photomicrograph  of  a  tonsil  epithelioid,  giant  cell  and  lymphocyte 
tubercle.     Very   slight   caseation.     Toluidin   blue    stain.     Zeiss    "B"   objective, 
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tuberculosis  in  ninety-six  instances,  or  2.39  per  cent.  There  is,  then, 
very  little  difference  between  the  sexes  in  respect  to  the  incidence  of 
tonsil  tuberculosis,  but  the  slightly  greater  i)revalence  in  females  has 
constantly  been  present  throughout  the  period  covered  by  this  investiga- 
tion. The  distribution  of  the  cases  of  known  age  according  to  sex  by 
five  year  age  j)eriods,  as  presented  in  Table  3,  shows,  also,  that  at  prac- 
tically all  ages  this  greater  incidence  in  females  exists.  In  one  period 
only,  ages  26  to  30,  is  this  condition  reversed,  and  in  that  instance  the 
total  number  of  cases  is  not  so  great  but  that  the  discrepancy  may  have 
the  element  of  chance  occurrence  as  its  sole  explanation.  The  some- 
what greater  incidence  in  females  of  all  ages  seems,  at  first  glance,  to 
l>e  in  contradiction  to  the  general  experience  for  tuberculosis  as  shown 
by  mortality  statistics.*^  In  the  registration  area,  and  for  the  year 
1917.  deaths  of   females   from  tuberculosis  were  9.9  per  cent,  of  the 


TABLE  3. — Incidence  of  Tonsil  Tuberculosis  as  to  Five  Year  Age  Periods 


Males 

Females 

Sex-Dnltnown 

Totals 

Periods 

Per 

Per 

Per 

Posi- 

Nega- 

Cent. 

Posi- 

NeRa- 

Cent. 

PosI-     Nega- 

Posi- 

Nega- 

Cent. 

tive 

tive 

Posi- 

tive 

tive 

Posi- 

tive       live 

tive 

tive 

Posi- 

2 

tive 

tive 

tive 

1  to   5 

380 

0.53 

2 

209 

0.74 

8 

4 

657 

0.61 

6  1O10 

14 

806 

1.70 

16 

625 

2.56 

15 

30 

1.448 

2.07 

n  to  15 

10 

.■-.26 

1.87 

11 

509 

2.12 

8 

21 

1,043 

1.97 

18  to  20 

21 

«2I 

3.27 

21 

530 

3.81 

5 

42 

1.157 

3.60 

21  toss 

13 

806 

1.58 

15 

447 

3.25 

4 

28 

1.266 

2.18 

86  to  90 

12 

279 

4.15 

288 

2.06 

3 

17 

518 

8.18 

ntoss 

6 

170 

2.86 

4 

125 

3.10 

2 

9 

297 

2.94 

*lto40 

2 

97 

2.02 

2 

79 

2.47 

1 

4 

177 

2.21 

Over  40 

2 

1S3 

1.48 

4 

146 

2.67 

1 

6 

280 

2.1)7 

total  number  of  female  deaths  and  deaths  of  males  from  tuberculosis 
were  10.6  per  cent,  of  the  total  number  of  male  deaths.  However,  the 
tonsil  cases  here  considered  fall  very  largely  between  the  ages  of  5  and 
24  years.  Comparing  the  tuberculosis  mortality  in  these  ages  with  the 
total  mortality  of  the  .same  period,  it  is  found  that  female  deaths  from 
tuberculosis  are  29.2  per  cent,  of  female  deaths  from  all  causes  and 
male  deaths  frf)m  tuberculosis  20.9  per  cent,  of  male  deaths  from  all 
causes.  Although  it  is  not  altogether  safe  to  substitute  mortality  sta- 
tistics for  morbidity  statistics  and  to  use  the  nunil)cr  dying  at  a  given 
age  as  an  index  of  the  number  living,  it  ai)pears,  nevertheless,  that  the 
greater  incidence  of  tonsillar  tuberculosis  in  females  is  but  part  of  a 
general  greater  incidence  of  tuberculosis  in  females  during  ihat  j)criofl 
of  life  at  which  tonsillectomy  is  most  frequently  performed. 

The  youngest  cases  of  tonsillar  tuberculosis  were  found  at  2  years 
of  age.  two  in  number,  and  the  oldest  case  at  59  years.  The  age  inci- 
dence by  five  year  periods  is  shown  in  the  final  column  of  Table  3.    It 


41.  Mortality  Statistics,  1917.  U.  .S.  Bureau  of  Census,  1919. 


Fig.  5. — Photomicrograph  showing  confluent  epithelioid  tubercles  beneath  the 
mucosa  of  a  crypt.  Lymph  follicle  uninvolved.  Hemalum  and  eosin  stain. 
Zeiss  "B,"  without  ocular.     Bellow's  length  150  cm. 


Fig.  6.  —  Photomicrograph  of  caseating  tuberculous  lesion  involving  the 
mucosa  of  a  tonsillar  crypt.  Numerous  small  epithelioid  tubercles  beneath  the 
area  of  caseation.     Toluidin  blue  stain.     Zeiss  "B,"  without  ocular.     Bellow's 
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shows  an  iiKreast-ci  iiicidt-ncc  alter  ilic  yt-ars  of  infancy  antl  e^irly  child- 
hood have  passed.  When  compared  with  similar  statistics,  compiled  in 
1917  but  iiitherto  unpublished/-  dealing  with  this  series  of  cases  up  to 
that  date,  the  effect  of  changes  in  the  constitution  of  the  population 
considered,  is  brought  out.  At  that  time  4.343  tonsillectomies  yielded 
138  cases  of  tuberculosis,  a  total  incidence  of  slightly  over  3  per  cent. 
A  comparison  of  the  five  year  period  age  incidence  at  that  time  with 
that  now  obtained  is  possible  in  the  parallel  columns  of  Table  4.  It  will 
be  noted  that  at  the  time  of  the  earlier  compilation  the  incidence  was 
higher  in  each  age  group  than  at  the  present  time  and  that  this  differ- 
ence was  most  marked  in  the  very  young  and  in  those  of  adult  years. 
The  explanation  is  probably  to  be  found,  in  the  first  place,  in  the  large 
number  of  children  from  certain  state  institutions  who  have  been  sent 
to  the  University  Hospital  for  tonsillectomy.  The  incidence  of  ton- 
sillar tuberculosis  was  high  in  this  group  (institutional  infection)  and 
these  patients  formed  a  ni"ch  greater  part  of  the  entire  series  in  the 

TABLE  4.— Five  Year  Age  Period   Incidence  in   1917  and  in   1920 

Age  Period  Per  Cent.  Positive  in  1917      Per  Cent.  Positive  in  1920 

1  to   .1 14  o.fil 

fi  to  10 2.8  2.07 

11  to  ir, 2.5  1.97 


16  to  -JO 

3.9 

2.8 
.5.1 
5.0 

3.50 

"6  to  3f> 

3.18 

2.46 

earlier  than  in  the  later  years  of  the  period  considered.  In  the  second 
place,  the  material  here  considered  reflects  a  changing  viewpoint  on  the 
part  of  the  otolaryngologist  in  that  an  increasing  number  of  patients 
were  operated  in  the  later  years  in  the  hope  of  removing  a  primary 
chronic  purulent  focus.  These  patients  are  more  especially  of  adult 
years  and  in  them  the  incidence  of  tonsillar  tuberculosis  is  low.  The 
effect  of  this  group  has  been  to  lower  the  incidence  after  the  age  of 
25,  which  had  been  brought  to  a  high  level  by  reason  of  the  fact  that  in 
the  earlier  years  tuberculosis  of  the  cervical  nodes  or  of  the  lungs  was, 
in  a  greater  proportion  of  cases,  the  reason  for  tonsillectomy  in  those 
past  the  age  of  excessive  lymphoid  hyperplasia. 

The  large  number  of  medical  students,  interns  and  nurses  who  have 
had  unsuspected  tuberculosis  of  the  tonsils  has  been  an  intere.sting 
feature  of  this  investigation.  Von  Scheibner  ^"^  also  noted  the  fre- 
fjucncy  of  tonsil  tuberculosis  in  nurses.  This  phase  of  the  incidence  of 
tonsil   tuberculosis  cannot   now   be  presented   by   a  statistical   metlK)fl, 


42.  Read  at  the  meeting  of  tlie  American  .Association  of   Pathfjlogists  and 
Bacteriologists,  New  York.  1917. 


Fig. 
beneath 
"B,"  wi 


7.— PhutumicrMy!^^,__       _     ^^laiil    cell 
the  mucosa  at  the  bottom  of  a  crypt, 
thout  ocular. 


epitlif iiDid    tubercles    in    and 
Hemalum  and  eosin  stain.     Zeiss 


Fig.  8.— Ph.iltiniicr 
with  some  caseation. 


jgrapli  showing  sulnnucous  conllucnt  epithelioid  tulicrcles 
Toluidin  ])lue  stain.     Zeiss  "B,"  without  ocular. 
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but  the  frequency  in  these  jjrttups  has  been  striking,  ami  can  have  no 
other  explanation  than  that  most  of  these  cases  represent  a  primary 
focal  tuberculosis. 

HISTOI'ATHOLOGY     OF     T(  NSILLAK     TIHERCULOSIS 

The  hist«.»logic  evidences  of  tuberculosis,  as  they  are  met  with  in  the 
tonsil,  differ  in  no  resi)ect  from  those  found  elsewhere  in  lymphade- 
nojd  tissue  and  require  no  descriptive  characterization  as  far  as  their 
recognition  is  concerned  (Figs.  3  and  4).  The  distribution  of  the 
lesions,  their  location  in  respect  to  crypt  epithelium  and  follicles  and 
the  various  types  of  tuberculous  processes,  are  the  considerations  of 
chief  interest. 

The  tuberculous  tonsil  is  diagnosed  clinically  but  rarely,  b'xcept  in 
the  very  small  percentage  of  cases  showing  extensive,  ulcerative,  lupus- 
like lesions  these  tonsils  show  nothing  characteristic.     The  tuberculous 

TABLE  5. — DisTRiBLTioN   OF  Lesioxs  Amoxg  Faucial 
AND  Pharyngeal  Tonsils     ■ 


Od«  Fatwlal 

other  Fauclal 

^sr' 

Number  of 

Town 

Tonsil 

Oases 

Positive 

Positive 

Positive 

2 

Posltirp 

Positive 

Not  exanilnt'd 

44 

PO(«ltlV«' 

Positive 

Negative 

3 

Positive 

Not  examlnoil 

Positive 

0 

PoBltiVf 

NoRative 

Positive 

1 

Not  exMinlnciJ 

Not  i-xanilDfl 

Positive 

1 

Neiratlve 

Negative 

Positive 

11 

Positive 

NVgativc 

Not  exrmined 

123 

Positive 

Negative 

Negative 

9 

PoBitlve 
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Not  examined 
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tonsil  may  be  either  hyperplastic  or  atrophic,  prominent  or  buried.  As 
can  be  noted  in  the  literature,  the  inexpert  frequently  interpret  plugs  of 
caseous  debris,  expressed  from  the  mouths  of  the  crypts,  as  gross 
evidence  of  caseation  necrosis  due  to  tuberculosis.  In  those  cases  in 
which  clinical  diagnoses  of  tonsil  tuberculosis  have  been  substantiated 
microscopically,  the  diagnoses  have  usually  been  based  on  the  jjresence 
of  tul>erculous  cervical  nodes  or  of  pulmonary  lesions  moderately  well 
advanced,  and  not  on  anything  manifest  in  the  tonsils  themselves. 

The  coincidence  of  tuberculosis  in  both  faucial  tonsils  or  in  one  or 
both  faucial  ton.sils  and  pharyngeal  tonsil  is  shown  in  Table  5.  Vrnm 
this  table  it  will  l>e  seen  that  of  the  182  positive  ca.ses,  in  which  ludli 
faucial  tonsils  could  be  examined,  133  showed  unilateral  lesions  as 
compared  to  forty-nine  with  bilateral  involvement.  Of  twenty-six 
positive  cases,  in  which  all  three  tonsils  (two  faucial  and  pharyngeal) 
were  examined,  the  lesions  were  triple  in  two  cases,  double  in  four 
ca.ses,  and  single  in  twenty  cases.     These  twenty  cases  consisted  of 


Fig.  9.— Photomicrograph  of  typical  epithelioid  tubercle  from  a  crypt  infec- 
tion case.  Note  noninvolvement  of  lymph  follicles.  Toluidin  blue  stain,  Zeiss 
"B,"  without  ocular. 
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Fig.  10.— Photomicrograph  of  epithelioid  and  giant  cell  tubercles  from  a 
crypt  infection.  Lymph  follicles  are  uninvolved  in  spite  of  extensive  character 
of  lesion.     Toluidin  blue  stain.  Zeiss  "B"  objective,  no  ocular. 
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eleven  cases  of  tuberculosis  of  aclcuoid>  ouly,  and  nine  cases  of  tuber- 
culosis of  one  faucial  tonsil  only. 

The  extent  of  the  tuberculous  jirocess  was  s^at^cd  by  recording 
the  number  of  tubercles  as  *'many."  "few,"  or  "solitary."  As  measured 
by  this  rough  scale.  120  cases  showed  an  extensive  involvement  tifty- 
three  cases  few  tubercles  only,  and  thirty-one  cases  but  a  single 
tubercle. 

The  most  common  liistt»l()gic  tyjjc  of  tonsil  tubercle  is  the  epi- 
thelioid tubercle,  with  or  without  giant  cells  (b'igs.  5  and  6).  Not 
infrequently  numerous  very  large  giant  cells  occur.  Caseation  occurs 
projHirtionately  less  freciuently  than  in  tuberculosis  of  the  lungs  and 
bronchial  nodes.  ( )f  the  204  positive  cases,  only  thirty-live  showed 
caseation  worthy  of  note  and  these  were  chiefly  cases  in  which  the 
tubercles  were  sufficiently  numerous  to  be  confluent. 

The  di.stribution  of  the  lesions  within  the  tonsil  is  a  matter  of  the 
greatest  importance.  Three  ty])es  may  be  recognized,  and  these  may 
occur  either  alone,  or  in  combination  with  each  other.  The  first,  and 
most  common,  is  that  which  may  be  termed  the  crypt  infection,  a 
manner  of  distribution  which  was  clearly  present  in  more  than  60  per 
cent,  of  our  cases.  The  actual  incidence  of  this  type  is  undoubtedly 
much  higher  than  can  be  demonstrated,  due  to  the  fact  that  those  rami- 
fications of  the  crypts  which  occur  in  the  third  dimension  cannot  be 
appreciated,  except  by  methods  of  reconstruction  from  serial  .sections. 
In  the  crypt  infection,  the  tubercles  tend  to  be  submucous  in  position 
and  are  confined  to  the  area  of  one  or  more  crypts  (  Figs.  7,  8,  9,  10, 
11,  15,  17.  18.  19,  20).  These  crypt  areas  are  often  surprisingly 
extensive.  One-fourth  or  one-third  of  a  tonsil  may  be  tuberculous, 
and  yet  a  careful  tracing  of  the  crypts  in  that  area  will  show  that  they 
have  a  common  mouth.  The  slitlike  character  of  the  crypts  likewi.se 
increa.ses  the  apparent  extent  of  the  area  involved  from  a  single  crypt, 
for  the  lateral  exten.sions  are  rarely  borne  in  mind.  I  "he  more  impor- 
tant connective  tissue  .sej)tums  serve  to  define  the  areas  of  individual 
or  closely  related  crypts  and  groups  of  lesions  bounded  by  such  septa 
may  be  assumed  to  have  a  common  origin.  In  this  type  of  tonsillar 
tuberculosi.s  the  lymph  follicles  are  involved  not  at  all  or  only  late  in 
the  process  and  the  lesions  are  very  frequently  unilateral. 

As  by  far  the  most  common  type  of  tonsil  tuberculosis,  the  "cry])t 
infection,"  with  its  localized  lesions,  sub-mucous  tubercles  anrl  usual 
failure  to  involve  the  lymph  follicles,  has  been  the  form  described  by 
most  authors.  I'iffl  '"  noted  the  submucous  position  of  the  tubercles 
in  adenoid  tuberculosis.  Robertson  =*"  designated  three  or  four  crypts, 
emptying  into  the  supratonsillar  fossa  as  "the  infecting  crypts  of  the 
ton,sil."     Mitchell  **   founcl   that  tuberculous  lesions  occurrcfl   in   three 


Fig.  11. — Photomicrograph  showing  extensive  tonsillar  tuberculosis.  Crypt 
infection  type.  Lymph  follicles  remain  uninvolved.  Hemalum  and  eosin  stain. 
Zeiss  objective  "B,"  no  ocular,  bellow's  length,   150  cm. 


Fig.  12. — Photomicrograph  showing  epithelioid  miliary  tul)ercles  in  lymph 
follicle  of  tonsil.  Diffuse  miliary  tonsillar  tul)erculosis.  Toluidin  blue  stain. 
Zeiss  objective  "B,"  no  ocular. 


Fig.  13. —  Photomicriigraph  shi.winu  r;]'!,.  ii  i<i  miliary  tulnrclis  in  lyinpli 
follicle  of  tonsil.  Diffuse  miliary  tunsillar  lul)crculusis.  Tuluiilin  liliic  stain. 
Zeiss  objective  "B,"  no  ocular. 


Fig.  14. — F^otomicrograph  showing  epithelioid  miliary  tuherclc  in  germ  cen- 
ter of  follicle.  Note  formation  (>f  tubercle  about  wall  of  arteriole  of  the  fol- 
licle. DiflFuse  hematogenous  miliary  tuberculosis.  Toluiflin  blue  slain.  Zeiss 
"DD,"  iK>  ocular. 


Fig.  15.— Right  and  left  tonsils  from  Case  1294-U.  Tracings  of  vertical 
sections  made  by  direct  projection  through  48  mm.  objective.  Solid  black  indi- 
cates areas  of  tuberculosis;  the  open  circles,  the  more  prominent  follicles. 
Tuberculosis  confined  to  a  single  crypt  area  of  one  tonsil  only.  Crypt  infection, 
limited  by  septum.     Follicles  not  involved. 


Fig.  16.— Tracings  of  right  and  left  tonsils  of  Case  3832-U.  The  tubercles 
are  shown  in  solid  black  and  are  found  to  be  nearly  uniformly  distributed 
throughout  both  tonsils.  Their  location  is  not  determined  by  crypts  or  septa 
and  many  are  found  in  follicles.     Hematogenous  miliary  tuberculosis. 
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situations:  surrounding  the  ileeper  parts  of  the  crypts,  especially  the 
supratonsillar  group;  immediately  under  the  mucous  memhranc  near 
the  mouths  of  the  crypts;  and  deep  in  the  tonsil,  close  to  the  posterior 
capsule.  At  the  Ixittom  of  tiie  cryjHs,  near  the  capsular  surface,  was 
the  most  comiuon  location  as  found  by  Crowe,  Watkins  and  Rothholz.-" 
The  second  group  of  cases  includes  those  which  are  recognized  as 
tul)erculi)us  hy  their  gross  appearances — the  ulcerative  lui)uslil<e  lesions. 
These  result  from  extensive,  coalescing,  multiple  crypt  infections  such 
as  may  be  found  in  the  massive  auto-infections  of  the  tonsil  in  some 
open  cases  of  pulmonary  tuberculosis,  or  from  involvement  of  the 
tonsil  in  an  ulcerative  tuberculosis  of  mouth  or  pharynx. 


KiK  l/.^lratin^;  sliuwing  areas  of  tuberculosis  (sohd  hlack),  crypt  sys- 
tems and  prominent  follicles  in  one  tonsil  of  Case  583-P.  A  crypt  infection. 
Other  tonsil  not  involved. 


The  third  tyj>e  of  toii>il  tui)crcul(»sis  is  one  which  has  not,  to  our 
knowledge,  been  described  previously,  and  the  significance  of  which  has 
not  hitherto  been  established.  In  this  form,  the  k'si(»ns  are  usually 
bilateral,  are  widely  scattered  throughout  the  tonsil  rather  than  grouped 
in  crypt  areas,  and  characteristically  involve  the  lynipli  follicles  and 
even  the  germ  centers  of  the  follicles  (F'igs.  12,  1.^,  14,  16).  It  is, 
therefore,  in  these  three  particulars,  in  sharp  contrast  to  the  form 
descril>ed  in  the  first  group.  The  occurrence  of  tubercles  within  the 
germ  centers  gives  a  picture  strikingly  unlike  the  usual  tonsillar  tuber- 
culosis. Cases  are  met  with  in  which  the  tubercles,  even  though  very 
numerous;   throughout   the   sections,   arc    found    in    no   (tthcr   IrKation. 
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Observations  of  tubercles  so  situated  have  been  recorded  occasionally 
in  the  literature.  Pluder  and  Fischer  ^^  found  in  one  of  their  cases  of 
adenoid  tuberculosis  that  the  tubercles  were  situated  partly  within  and 
partly  between  the  follicles.  In  one  of  his  cases,  also,  Ruge  *^  described 
the  tubercles  as  occurring  singly  and  chiefly  within  the  follicles.  In 
Gottstein's  ^^  Case  3  almost  the  entire  section  of  pharyngeal  tonsil  was 
involved  and  there  were  numerous  tubercles  in  the  follicles.  In  his 
Case  5  there  were  tubercles  in  the  follicles  of  both  adenoids  and  tonsils, 
and  in  Case  6  some  follicles  contained  small  tubercles  with  giant  cells. 
These  authors,  however,  do  not  consider  these  cases  as  belonging  to  a 
distinct  group. 


Fig.   18. — A. sharply  localized  crypt   infection   in  one  tonsil   of  Case  639-0. 
Other  tonsil  free. 


We  have  had  sixteen  cases  of  tonsil  tuberculosis  with  the  tubercles 
occurring  chiefly  or  exclusively  in  the  germ  centers.  Of  these,  nine 
showed  bilateral  lesions  and  of  the  other  seven,  there  were  three  in 
which  only  a  single  follicle  was  involved,  and  hence  the  unilateral 
character  was  without  significance.  There  were  only  two  instances  in 
which  the  pharyngeal  tonsil  was  also  examined.  In  one  of  these,  all 
three  tonsils  showed  a  diffuse  follicular  distribution  while  the  other 
case  was  one  of  those  in  which  one  follicle  only  was  involved. 
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It  is  our  iK'liei  tiiat  au  mijKirtant  clinical  significance  attaches  to  the 
recognition  of  the  type  of  tonsil  tuberculosis.  The  "crypt  area"  infec- 
tions, submucous,  usually  unilateral  and  involving  the  follicles  very 
late,  if  at  all,  are  focal  processes,  infections  from  without,  either 
primary  or  autoinfections.  The  scattered  lesions,  usually  bilateral  and 
occurring  chieflv  in  the  follicles,  are  the  result  of  a  hematogenous  dis- 
semination of  tubercle  bacilli.  When  this  is  borne  in  mind,  it  will  be 
seen  that  many  mixed  cases  will  occur.  These  should  be  found  particu- 
larlv  in  those  patients  who  have  advanced  pulmonary  tuberculosis  with 


Fig.  19.— Case  1495-V.  Tonsillar  tuberculosis  involving  one  tonsil  only. 
On  casual  examination  lesions  miKht  seem  to  he  quite  widely  scattered,  but  the 
tracing  shows  that  they  are  confined  to  a  single  crypt  area.  They  do  not  involve 
the  follicles. 


sputum  rich  in  organisms,  and  who  suffer  at  the  same  time  from  gen- 
eral miliary  dissemination.  This  is  found  to  hold  true  in  ca.ses  of 
tonsillar  tuberculosis  which  we  have  studied  jwstmortem  (a  class  of 
material  not  included  in  the  statistical  analysis  given  here).  Tonsils 
from  such  patients  usually  show  one  f)r  more  definite  areas  of  crypt 
infection  and  a  miliary  tul>errulosis  of  the  ff»llicles  comparable  in  degree 
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to  the  miliary  dissemination  in  other  organs;  such  as  liver,  spleen  and 
kidneys.  These  points  will  receive  further  consideration  in  the  general 
discussion  which  follows. 

DISCUSSION 

It  is  not  within  the  scope  of  this  paper  to  attempt  to  make  a  case  by 
case  comparison  of  the  histopathologic  changes  in  the  tonsil  with  the 
clinical  data.  There  are,  however,  certain  clinical  considerations  which 
must  be  given  further  explanation. 

It  has  already  been  pointed  out  that  from  the  limitations  of  the 
method  employed,  the  incidence  of  tonsil  tuberculosis,  here  shown  to 


Fig.  20.— Case  1500-S.  Tracing  showing  in  solid  black  the  distribution  of 
tubercles  in  a  case  with  apparently  multiple  crypt  infections.  Follicles  (open 
circles)   are  not  involved  in  the  tuberculous  process. 

be  2.35  per  cent.,  is  of  necessity  lower  than  the  actual  incidence  by  an 
unknown  amount.  It  must  be  emphasized,  also,  that  this  incidence  is 
one  of  active  lesions  only.  Hyalin  scars,  areas  of  fibrosis,  more  or  less 
rounded  in  outline  and  poor  in  blood  vessels,  are  frequently  met  with 
in  tonsils  showing  no  active  lesions.  It  is  probable  that  most  of  these 
areas  are  healed  or  healing  tubercles.  They  cannot  be  differentiated 
from  the  older  tubercles  in  tonsils  showing  miliary  tubercles  of  all  ages. 
It  is  our  opinion  that  with  all  the  healed  lesions  included  and  all  por- 
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tions  ot  the  tonsil  systematically  examined,  tonsillar  tubercuU>sis  would 
be  found  to  l)e  as  universal  as  is  pleural  and  pulmonary  tuberculosis. 
The  solitary  tul>ercles,  iKCurrence  of  which,  in  an  active  stage,  was 
noted  in  thirty-one  of  our  204  cases,  in  general  iiave  no  further  signifi- 
cance than  that  they  are  a  part  of  this  universal  infection,  their  dis- 
covery l)eing  purely  accidental.  In  some  instances  they  may  indicate 
the  dissemination  of  a  limited  numl)er  of  bacilli  with  tlu-  production  of 
but  few  miliary  tubercles. 

The  prep<.tnderance  of  epithelioid  and  giant  cell  tubercles  over 
caseating  lesions  in  tonsillar  tuberculosis  suggests  that  the  type  of  tiie 
infecting  organism  is  not  infrequently  one  of  only  moderate  virulence. 
The  histologic  character  of  the  lesions,  determined  by  the  balance 
between  the  necrosing  agent  and  the  reparative  activity  of  the  tissues, 
in  many  cases  points  to  the  lx>vine  rather  than  the  human  type  of 
tubercle  bacillus  as  the  infecting  agent.  Judgment  on  this  |X)int  is  of 
necessity  uncertain  and  cannot  go  much  beyond  a  general  impression, 
but  the  results  of  bacteriological  examination  of  tuberculous  tonsils  and 
cervical  nodes  prove  of  interest  in  this  connection.  Mitchell  --  iden- 
tified the  strain  in  twenty-.six  ca.ses  of  tonsil  tuberculosis  in  children 
and  found  twenty  to  be  bovine  and  six  human.  In  seventy-two  con- 
secutive ca.ses  of  tuberculous  cervical  nodes  the  same  author  ^^  found 
sixty-five  Ixjvine  and  seven  human.  Park  and  Krumwiede  ^-^-^  found 
the  same  prefK)ndcrance  of  the  bovine  strain  in  cervical  node  tulier- 
culosis  in  young  children  while  in  older  children  the  human  strain 
bec-ame  the  more  common.  Under  5  years,  they  found  six  human  and 
twelve  bovine;  between  5  and  16  years,  nineteen  human  and  eight 
bc»vine ;  16  years  and  over,  nine  human,  no  bovine.  In  a  large  series  of 
tul>erculous  cervical  no<les,  ( Iriffith  ^*  found  the  [proportion  of  bovine 
infection  to  decrea.se  regularly  from  cS5.7  per  cent,  under  5  years  of  age 
to  19.0  jjer  cent,  at  20  years  and  over.  It  seems  reasonable,  therefore, 
to  attribute  the  relative  freedom  from  caseation  to  the  bovine  strain  of 
f»rganism  as  the  more  common  invarlcr,  particularly  in  the  tonsils  of 
young  chilflren. 

The  crypt  infection  tyjjc  of  tonsillar  tuberculosis  can  be  explained 
only  on  the  basis  ftf  the  entrance  of  the  infection  frf)m  the  mucosal  side 
and  not  by  the  hematogenous  f)r  lym|>hf)genous  routes.  The  char- 
acteristic unilateral,  or  better,  monotonsillar.  involvement,  the  limited 
localization  (»f  the  process  within  the  affected  tonsil,  the  frc(|uent  sub- 
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mucous  position  of  the  tubercles  and  the  avoidance  of  the  folhcles  all 
point  to  mucosal  infection.  This  may,  of  course,  be  either  a  primary 
infection  or  a  secondary,  that  is,  autoinfection.  We  can  be  certain  that 
both  occur  in  our  series.  Those  cases  in  which  the  crypt  infection  is 
not  monotonsillar,  but  double  or  triple,  are  usually,  but  not  necessarily, 
cases  of  autoinfection  and  should  be  examined  carefully  for  open 
lesions  elsewhere  in  the  respiratory  tract.  A  majority  of  the  mono- 
tonsillar and  some  of  the  double  and  triple  crypt  infections  are  primary 
tonsil  tuberculosis.  These  are  the  patients  who  show  no  evidence  of 
active  tuberculosis  elsewhere  in  the  body  and  in  their  subsequent  history 
often  show  no  evolution  of  the  disease.  It  must  be  emphasized  that 
the  absence  of  clinical  evidence  of  active  tuberculosis  elsewhere  in  the 
body  would  have  little  value  if  we  had  not  previously  established  the 
fact  that  the  type  of  infection  of  which  we  are  now  speaking  comes 
through  the  mucosa.  It  requires  an  open  lesion  for  the  crypt  type  of 
auto-infection  and  clinical  evidence  should  be  forthcoming  either  before 
or  after  the  occurrence  of  tonsillar  invasion.  The  monotonsillar  crypt 
infection  has  been  very  common  in  nurses,  interns  and  upper  class 
medical  students.  Many  of  these  cases  have  been  followed  up  and 
have  shown  no  further  lesions.  We  are  convinced  that  most  of  these 
cases  are  examples  of  primary  focal  tonsil  tuberculosis.  The  infectious 
material  is  either  inspired  or  ingested.  Experimental  evidence  of  the 
possibility  of  tonsillar  infection  in  this  manner  is  abundant.  Feeding 
experiments  with  infected  material,  such  as  were  carried  out  by  Orth.* 
Baumgarten*^  and  others,  and  the  infusion  of  lamp  black  into  the 
pharynx  by  Hendelsohn  ^«  and  injection  of  carmin  into  the  tonsillar 
crypts  by  Goodale  *'  have  all  shown  that  both  living  organisms  and 
inert  particles  present  in  the  pharynx  and  tonsillar  crypts  pass  into  the 
tonsil  with  ease. 

On  the  other  hand,  the  third  type  of  tonsil  tuberculosis,  the  diffuse 
follicular  miliary  tuberculosis,  in  all  of  its  characteristics  points  to  a 
hematogenous  origin,  the  terminals  of  the  follicular  arterioles  being 
the  seat  of  lodgment  of  the  bacilli.  If  this  process  were  frequently 
unilateral,  a  retrograde  lymphogenous  metastasis  from  the  cervical 
nodes  might  be  considered,  especially  in  view  of  the  work  of  Blum  ^« 
who  reported  that  both  inert  substances  and  living  organisms  injected 
into  the  cervical  nodes  of  guinea-pigs  were  subsequently  found  in  the 

45.  Baumgarten:     Ueber    die    Uebertragharkeit    der    Tuberculose    durch    die 
Nahrung,  Centralbl.  f.  klin.  Med.  5:25,  1884. 

46.  Hendelsohn:     Ueber    das    Verhaltcn    des    Mandelgewebes    ^egen    autge- 
blasene  pulverformige  Substanzen,  .Arch.  f.  Laryngol.  u.  Rhinol.  8':476.  1898.'' 

47.  Goodale:     Absorption    von    Fremdkorpern    durch    die    Gaumentonsillen 
Arch.  f.  Laryngol.  7:90,  1898. 

48.  Blum,  S.:    Tonsils   E.xcretory  Organs  for  Cervical  Glands:  Preiiminarv 
Report,  Arch.  Pediat.  32:837.   1915. 
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tonsils  and  in  the  oral  cavity.  Such  a  retrograde  metastasis  in  the 
slowly  nu»ving  lymph  stream,  subjected  to  the  irregular  pressures  pro- 
duced by  the  contraction  of  nearby  muscles,  is  to  be  expected.  But  the 
tyi^e  of  tonsil  tuberculosis  in  which  the  tubercles  occur  chiefly  in  the 
follicles  is  usually  bilateral  and  frequently  universal  in  its  involvement 
of  the  tonsils.  The  work  of  Goodale  *''  and  of  Mendelsohn  *'^  has  an 
application  here  not  anticipated  by  those  investigators.  The  former 
ioxxnd  that  carmin  particles  injected  into  the  tonsillar  crypts  pene- 
trated all  other  portions  of  the  tonsil  more  promptly  than  the  follicles. 
In  tonsils  removed  up  to  two  hours  after  injection  none  was  found  in 
the  interior  of  the  follicles.  Even  at  five  and  ten  days,  although  the 
interfollicular  lymph  spaces  contain  much  carmin  the  interior  of  the 
follicles  showed  none  and  there  was  but  little  in  the  neighborhood  of 
the  germ  centers.  Hendelsohn  *^  found  that  only  with  more  intense 
applications  of  dust  to  the  tonsil  were  any  particles  found  within  the 
follicles  and  he  notes  the  analogy  between  his  observation  and  that  of 
Arnold  *"  who  found  that  the  follicles  and  germ  centers  of  lymph 
nodes  remain  relatively  free  even  when  the  interfollicular  tissue  is 
loaded  wfth  dust. 

It  is  not  within  the  scoj)e  of  this  \)'ci\)tr  to  ciiler  at  Icngih  into  a 
discussion  of  the  relationship  of  tonsillar  to  cervical  gland  and  pul- 
monary tuberculosis.  Our  cases  include  many  in  which  cervical  nodes 
were  examined  histologically  after  the  tonsils  were  found  to  be  tuber- 
culous. In  some  of  these  the  nodes  were  also  found  to  be  tuberculous. 
In  other  cases,  extensive  tonsillar  tuberculosis  was  unaccompanied  by 
cervical  gland  lesions.  The  converse  was  even  more  frequently  noted, 
the  tonsils  from  patients  with  extensive  cervical  node  lesions  failing 
to  show  any  lesions.  Nevertheless,  the  tonsil  must  be  considered  the 
most  im[X5rtant  portal  of  entrance  in  cervical  .gland  tuberculosis. 

The  relationshij)  to  pleural  and  pulmonary  tuberculosis  is  even  more 
difficult  to  analyze.  The  work  of  Cirober  ^*  in  tracing  carbon  particles 
injected  into  the  tonsils  to  the  pleura  and  pleural  sjjace  by  way  of  the 
cervical  lymphatics  is  much  quoted.  Van  Zwaluwenburg  and  (irab- 
field  ''*'  find  that  patients  with  tonsillar  tuberculosis  almost  invariably 
show,  in  stereograms  of  the  thorax,  changes  in  the  apical  pleura  which 
they  believe  are  due  to  tuberculosis.  However,  we  have  failed  to  find 
tulK'rculosis  in  the  tonsils  removed  from  a  number  of  such  cases. 

From  the  pathologist's  standpoint,  an  incidence  of  active  tonsillar 
tulx'rculosis  of  more  than  2.35  pc-r  cent.  shf)uld  not,  in  itself,  be  con.sid- 
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ered  an  argument  for  tonsillectomy.  The  facts  here  presented,  how- 
ever, do  lead  to  the  belief  that  it  is  advisable  to  remove  the  tonsils  in 
cases  of  know^n  cervical  nodes  or  pulmonary  tuberculosis  in  the  hope  of 
removing  an  active  focus  of  dissemination. 

CONCLUSIONS 

1.  The  systematic  search  of  a  limited  number  of  microscopic  sec- 
tions, so  oriented  as  to  show  in  each  the  entire  surface  of  a  vertically 
bisected  tonsil,  is  the  only  practicable  routine  method  for  detecting 
tonsil  tuberculosis. 

2.  The  incidence  of  active  tonsil  tuberculosis  in  a  series  of  8,697 
consecutive  cases  was  found  to  be  2.35  per  cent.  This  minimum  figure 
would  have  been  increased  by  an  unknown,  but  probably  small,  amount 
if  it  had  been  possible  to  examine  all  portions  of  each  tonsil. 

3.  The  incidence  in  respect  to  sex  shows  tonsil  tuberculosis  to  be 
slightly  more  common  in  females  than  in  males  at  practically  all  ages. 

4.  In  the  series  of  204  positive  cases  here  reported,  the  range  of 
ages  was  from  2  to  59  years.  The  incidence  in  various  age  groups 
depends  largely  on  the  character  of  the  population  from  which  the 
material  is  derived,  the  incidence  being  particularly  high  in  institutions 
for  the  care  of  children  and  among  medical  students,  interns  and 
nurses. 

5.  Tonsil  tuberculosis  may  be  divided  into  three  types :  focal  crypt 
infections ;  ulcerative  lupus-like  lesions ;  and  diffuse  miliary 
tuberculosis. 

6.  The  crypt  infection  is  the  most  common  type,  is  usually  unilat- 
eral, involves  one  or  more  crypt  areas  only  and  avoids  the  lymph 
follicles.  Some  of  these  cases  are  autoinfections  in  open  respiratory 
tract  tuberculosis  but  the  majority  must  be  considered  cases  of  primary 
focal  tonsil  tuberculosis. 

7.  The  ulcerative  lupus-like  lesions  result  from  the  coalescence  of 
crypt  infections  at  the  mouths  of  crypts  or  from  direct  extension  from 
neighboring  surfaces. 

8.  The  diffuse  miliary  tuberculosis  is  usually  a  bilateral  or,  if  the 
pharyngeal  tonsil  is  examined,  a  universal  tonsil  lesion.  The  tubercles 
are  widely  scattered  and  occur  almost  exclusively  in  the  follicles  and 
germ  centers.  This  type  can  best  be  explained  as  a  hematogenoiJs 
miliary  dissemination. 

9.  Mixed  types  occur,  as  in  patients  with  open  pulmonary  tuber- 
culosis, in  which  autoinfection  may  be  associated  with  hematogenous 
miliary  tuberculosis  giving  a  combination  of  crypt  infections  with 
diffuse  miliary  tubercles.^^ 
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The  pathology  of  dichlorethylsulphide  ("  mustard  gas  ") 
poisoning. 

By  Aldred  Scott  Warthin  and  Carl  Vernon  Weller. 

[Pathological  Laboratory,  University  of  Michigan, 
Ann  Arbor,  Michigan.] 

The  specific  microscopic  pathology  of  the  local  lesions  of 
dichlorethylsulphide  poisoning  consists  in  degeneration  and 
necrosis  of  the  cells  with  which  it  comes  in  contact.  The  earliest 
microscopic  change  is  pyknosis  of  the  nucleus  and  cell  body, 
followed  by  hydropic  degeneration,  liquefaction  or  coagulation 
necrosis.  In  the  skin,  hyperemia,  with  regeneration  of  the  dam- 
aged cells,  pigmentation,  vesicle  formation,  desquamation  of  the 
dead  epidermis  or  eschar  formation  mark  varying  stages  of 
severity  of  the  lesion.  The  degenerative  changes  extend  deepest 
in  the  hair  follicles  and  sweat  glands.  In  mild  burns  without 
vesication  the  papillary  layer  of  the  corium  may  show  a  greater 
degree  of  necrosis  than  the  epidermis  itself,  thus  explaining  the 
frequent  occurrence  of  Nikolsky's  sign.  Large  pigmented  chro- 
matophores  may  be  the  only  living  cells  left  in  the  papillary  layer. 
In  severe  burns  the  necrosis  may  extend  entirely  through  the 
corium.  In  the  cornea,  pyknosis  and  simple  or  coagulation 
necrosis  of  the  corneal  epithelium  and  interstitial  substance,  even 
to  the  endothelial  layer,  in  extent  varying  with  the  degree  of 
exposure,  constitute  the  microscopic  features.  On  the  conjunc- 
tivae the  epithelium  shows  pyknosis,  hydropic  degeneration, 
liquefaction  necrosis,  or  there  may  be  a  deeper  necrosis  extending 
into  the  subconjunctival  tissues.  The  conjunctival  surface 
suffers  to  a  less  degree  proportionately  than  the  epidermis.  On 
the  mucous  membranes  the  epithelium  shows  pyknosis,  hydropic 
or  mucoid  degeneration,  desquamation,  liquefaction  or  coagula- 
tion necrosis.  The  necrosis  may  extend  into  the  submucosa, 
but  the  depth  of  the  lesions  on  the  conjunctivae  and  the  mucous 
membranes  of  the  respiratory  tract  is  never  so  great  from  identical 
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exposures,  as  it  is  in  the  skin.  Following  the  necrosis  there  is 
marked  hyperemia,  and  the  development  of  an  edema,  more 
marked  in  the  subcutaneous  and  subconjunctival  tissues  in 
animals,  but  less  marked  in  man.  Human  skin,  however,  shows  a 
much  greater  tendency  to  vesication.  The  blood  vessels  in  the 
necrotic  area  are  killed,  the  blood  cells  hemolyzed  to  some  extent 
without  thrombus  formation  or  much  extravasation,  except 
minute  hemorrhages  by  diapedesis.  Following  the  lesion  there 
is  a  demarcating  inflammation,  with  slow  regeneration,  repair  or 
cicatrization.  The  regeneration  of  the  epidermis  proceeds  from 
the  epithelium  of  the  sweat  and  sebaceous  glands.  On  the 
mucous  membranes  there  results  in  the  severe  cases  a  localized 
eschar  or  ulcer,  or  a  more  diffuse  diphtheritis.  With  secondary 
infection  the  inflammatory  process  becomes  purulent  or  suppura- 
tive. The  influence  of  secondary  trauma  and  infection  is  well 
shown  in  the  early  development  of  deep  areas  of  decubitus  in  the 
injured  regions  of  the  skin.  Multiple  furuncles  may  develop,  or 
large  cutaneous  areas  become  gangrenous.  In  the  eye  purulent 
involvement  of  the  anterior  chamber,  iris  and  ciliary  body  may 
occur,  or  even  a  suppurative  panophthalmitis.  In  the  respiratory 
tract  secondary  infection  of  the  injured  mucosa  may  lead  to  a 
purulent  bronchopneumonia. 

The  internal  organs  in  animals  with  mustard  gas  lesions  of 
the  skin,  eyes,  respiratory  or  gastrointestinal  tract  offer  nothing 
of  a  specific  pathologic  nature.  There  is  general  congestion, 
marked  splanchnic  congestion,  acute  catarrh  of  the  intestines  and, 
in  infected  cases,  some  cloudy  swelling  of  the  kidneys. 

In  fatal  cases  the  cause  of  death  is  to  be  found  in  shock, 
secondary  infection  with  toxemia,  or  local  conditions  as  laryngitis, 
tracheitis,  bronchitis  and  bronchopneumonia.  It  is  also  possible 
that  the  entrance  into  the  body  of  shell  fragments  carrying  liquid 
dichlorcthylsulphide  might  cause  a  relatively  speedy  death  through 
absorption. 

At  the  site  of  subcutaneous  injections  there  is  found  a  local 
eschar  with  demarcating  hemorrhage,  edema  and  inflammatory 
infiltration;  in  the  large  veins  into  which  injections  have  been 
made,  no  changes  have  been  found  except  occasional  thrombosis. 

The  general  pathology  of  the  injected  cases  presents  a  specific 
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pathologic  picture  in  the  intestinal  tract  in  the  form  of  a  severe 
mucoid,  desquamative  or  necrotic  enteritis,  the  intestinal  epi- 
thelium showing  the  most  marked  hydropic  or  mucoid  degenera- 
tion, even  to  liquefaction  necrosis.  Similar  changes  may  be 
found  in  the  epithelium  of  the  bile  ducts.  In  a  certain  number  of 
cases  the  spleen,  lymph  nodes  and  hemal  nodes  show  a  marked 
hemosiderosis,  the  hemosiderin  being  contained  in  large  hemo- 
phages.  It  is  most  probable  that  these  evidences  of  increased 
hemolysis  are  explainable  by  the  extravasations  and  blood  de- 
struction occurring  at  the  site  of  the  injection.  No  specific 
changes  were  observed  in  the  blood-forming  organs.  In  the 
other  organs  no  pathologic  changes  but  congestion  have  been 
found,  with  the  rare  exception  of  emboli  or  thrombi. 

Mode  of  Action. — The  cause  of  death  in  intravenous  and  sub- 
cutaneous injections  would  appear  to  be  the  direct  action  of 
minute  quantities  of  free  dichlorethylsulphide  or  some  poisonous 
product  resulting  from  its  decomposition,  upon  the  cells  of  the 
central  nervous  system.  It  has  been  assumed  that  the  pathologic 
action  of  dichlorethylsulphide  is  due  to  its  hydrolysis  within  the 
tissue  cells.  The  products  of  this  hydrolysis,  hydrochloric  acid 
and  dihydroxyethylsulphide,  when  injected  into  the  blood,  do  not 
produce  the  same  effects.  Dihydroxyethylsulphide  and  hydro- 
chloric acid,  when  injected  into  the  circulation  in  much  larger 
doses  than  would  result  from  the  hydrolysis  of  the  fatal  doses  of 
mustard  gas,  are  harmless.  The  effect  upon  the  cells  of  the 
central  nervous  system  may,  however,  depend  upon  hydrolysis, 
with  the  liberation  of  hydrochloric  acid  {Marshall),  in  these  cells 
of  minute  quantities  of  mustard  gas  in  the  circulation,  or  these 
cells  may  be  injured  without  such  hydrolysis  occurring.  It  is 
probable  that  the  gastrointestinal  catarrh  resulting  from  the 
injections  of  dichlorethylsulphide  is  secondary  to  the  nervous 
injury,  rather  than  to  an  excretion  of  the  poison  or  poisonous 
products  through  this  tract,  although  this  point  remains  unsettled. 
No  positive  tests  for  dichlorethylsulphide  or  dihydroxyethyl- 
sulphide have  been  obtained  in  the  bile,  intestinal  contents,  or 
urine.  Incidentally,  it  has  been  shown  that  the  platinic  chloride- 
sodium  iodide  color  test  for  dichlorethylsulphide  is  not  applicable 
to  the  body  fluids  or  extracts  of  various  organs  and  tissues,  as 
similar  color  changes  are  produced  by  some  of  these. 
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Treatment. — The  principles  of  treatment  to  be  applied  to 
mustard  gas  injuries  are  primarily  those  that  will  remove  any  of 
the  gas  remaining,  lessen  necrosis,  prevent  infection  and  promote 
healing.  Our  experience  leads  us  to  recommend  the  use  of 
Dakin's  solution  in  irrigation  or  full  baths  for  the  skin  lesions, 
and  a  0.5  per  cent,  solution  of  dichloramine-T  for  the  eye  lesions, 
and  also  as  a  mouth  wash.  The  fluid  intake  should  be  forced 
when  the  urine  is  concentrated.  Pressure  must  be  removed 
from  all  injured  areas.  Air-excluding  and  infection-including 
protections,  such  as  oily  dressings,  paraffin  sprays  and  coatings, 
zinc  stearate,  olive  oil,  vaseline,  etc.,  should  not  be  used,  unless 
there  is  an  active  and  persistent  germicidal  agent  present  as  in 
the  case  of  sodium  stearate  impregnated  with  chloramine-T,  or 
the  chlorcosane  solution  of  dichloramine-T. 

SeqiielcE. — Among  the  most  important  sequeUne  of  mustard 
gassing  is  the  apparent  increased  susceptibility  to  influenza, 
bronchitis,  pneumonia  and  tuberculosis  following  lesions  of  the 
respiratory  tract  cicatricial  contractions,  pulmonary  fibrosis.  The 
respiratory  infections  may  become  chronic  and  death  from  these 
may  take  place  months  after  the  gassing.  Persistent  aphonia,  due 
to  local  lesions  or  as  one  expression  of  a  traumatic  neurosis,  is 
not  a  rare  sequel.  Chronic  disturbances  of  vision  are  also  in  part 
the  result  of  local  changes  and  in  part  psychical.  In  the  skin  con- 
ditions of  chronic  eczema,  itching  and  desquamative  dermatitis, 
and  pigmentation  occur  as  sequela?.  Leucotrichia  has  also  been 
observed.  It  is  safe  to  predict  that  a  development  of  squamous 
cell  carcinoma  in  the  extensive  cicatrices,  following  mustard  gas 
lesions  will  take  place  fifteen  to  twenty-five  years  later  as  in  the 
case  of  extensive  thermal  burns.  Finally,  the  psychical  disturb- 
ances following  mustard  gassing  should  not  be  minimized. 

As  to  its  use  in  warfare,  mustard  gas  is  a  disabling  rather 
than  a  killing  agent.  Under  the  actual  conditions  of  the  field 
the  great  majority  of  mustard  gas  casualties  are  likely  to  be  of  a 
nature  tending  to  incapacitate  the  injured  for  service  for  a  number 
of  days  or  weeks,  or  even  for  months.  Added  to  this,  the  in- 
sidious character  of  this  invisible  fire,  painless  and  often  unrecog- 
nized in  its  action,  makes  mustard  gas  a  potent  factor  in  under- 
mining the  morale  of  the  troops  exposed  to  it. 


Reprinted  from  the  Proceedings  of  the  Society  for  Experimental  Biology  and  Medicine, 
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The  toxic  action  of  dichlorethylsulphide  ("  mustard  gas  "). 

By  Aldred  Scott  Warthin  and  Carl  Vernon  Weller. 

[From  the  Pathological  Laboratory,    University  of  Michigan,  Ann 
Arbor,  Michigan.] 

The  investigations  recorded  in  these  two  papers  are  founded 
upon  numerous  series  of  animal  experimentations  and  also  clinical 
observations  of  human  mustard  gassing. 

I.  Local  Action:  Skin. — Dichlorethylsulphide  ("mustard  gas"), 
in  liquid  or  in  vapor  form,  even  in  very  low  concentrations,  is 
an  escharotic  poison  for  the  animal  tissues  (skin,  conjunctivae, 
cornea,  mucous  membranes  of  respiratory  and  gastrointestinal 
tracts)  with  which  it  comes  in  direct  contact.  The  degree  of  the 
injury  is  proportionate  to  the  concentration  of  the  gas,  the  time 
of  exposure,  individual  susceptibility,  and  local  physical  condi- 
tions, such  as  moisture,  sweating,  warmth,  pressure  and  friction. 
The  escharotic  action  is,  for  the  greater  part,  painless,  the  anes- 
thetic effect  being  especially  notable  upon  the  skin;  while  upon 
the  mucous  membranes  its  action  may  be  more  irritant,  probably 
chiefly  reflex  in  character.  The  cutaneous  surfaces  most  sus- 
ceptible are  those  with  thinner,  more  delicate  skin,  well  supplied 
with  sweat  glands  and  hair  follicles,  where  sweat  may  collect, 
and  which  are  exposed  to  friction  or  pressure,  such  as  the  axillae, 
flexor  surfaces,  genitals,  inner  surface  of  arms  and  corresponding 
surface  of  trunk,  inner  surfaces  of  thighs,  between  the  fingers,  etc. 
There  is  a  penetration  of  the  gas  into  the  sweat  and  sebaceous 
glands,  and  a  re-solution  of  mustard  gas  vapor  into  the  sweat  or 
sebum  occurs.  The  injuries  are  particularly  striking  in  their 
insidious,  slowly  progressive  development,  becoming  first  apparent 
only  some  hours  after  the  exposure.  Upon  human  skin  the  lesion 
appears  as  a  hyperemia,  followed  by  vesication,  eschar  formation, 
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sloughing  and  slow  healing,  with  more  or  less  pigmentation. 
Depilation  may  occur;  in  severe  cases  the  eschar  may  extend 
entirely  through  the  corium  into  the  subcutaneous  tissues.  Sec- 
ondary infection  and  gangrene  of  the  eschars  occur  invariably 
in  cases  not  properly  treated.  Milder  lesions  may  show  only 
the  earlier  stages  of  hyperemia,  vesication  or  pigmentation.  In 
general  the  injuries  may  be  classed  as  burns  of  first,  second  or 
third  degree.  Following  extensive  hyperemias  in  human  skin  a 
most  marked  pigmentation,  exceeding  in  degree  the  most  marked 
forms  of  solar  tan  may  be  quickly  developed  and  fade  slowly. 
This  pigmentation  may  be  diffuse  or  spotted.  In  human  skin 
vesication  is  pronounced;  in  animals  the  cutaneous  lesions  are 
characterized  by  the  development  of  marked  subcutaneous  edema 
in  the  injured  area.  The  fluid  of  the  vesicle  or  of  the  edema  is 
nonirritating  when  applied  to  uninjured  areas.  In  the  case  of 
human  skin  frequently  exposed  to  very  dilute  concentrations 
(only  perceptible  by  odor),  an  eczematous  itching  condition 
between  the  fingers,  on  the  genitals,  etc.,  may  develop;  rubbing 
or  scratching  of  the  itching  part  may  lead  to  the  quick  develop- 
ment of  a  blister  or  superficial  eschar  (Nikolsky's  sign).  Such 
interdigital  lesions  in  laboratory  workers  may  resemble  clinically 
those  produced  by  the  itch  mite.  Cutaneous  areas  injured  by 
mustard  gas  are  rendered  more  susceptible  to  trauma  or  other 
forms  of  injury,  including  new  exposures  to  mustard  gas.  This 
local  susceptibility  is,  however,  a  general  one,  and  not  a  specific 
lowered  resistance  to  the  action  of  dichlorethylsulphide.  Sub- 
cutaneous injections  of  pure  dichlorethylsulphide  produce  painless 
eschars,  followed  by  dry  sloughing,  with  edema  less  marked  than 
in  the  case  of  external  cutaneous  application ;  a  hypostatic  edema 
may  develop  on  the  animal's  belly  when  injected  in  the  back. 
In  the  tissues  at  the  site  of  the  injection  and  in  the  hypostatic 
edema  mustard  gas  may  be  present  for  some  days  after  the  injec- 
tion, as  shown  by  odor  and  physiological  reaction.  The  resolution 
of  mild  skin  injuries  is  often  attended  by  troublesome  itching. 
Healing  of  the  deep  cutaneous  eschars  is  very  slow;  during  the 
healing  of  extensive  deep  lesions  the  patients  complain  of  a  sensa- 
tion of  tightness  or  contraction  of  the  skin;  large  scars  may  be 
produced  resembling  those  resulting  from  deep  thermal  burns. 
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The  hair  may  be  lost;  but  when  regenerated  they  may  be  white 
in  color. 

Eye. — Upon  the  cornea  mustard  gas  exerts  an  especially 
injurious  action,  particularly  at  the  vertex.  Within  ten  to  fifteen 
minutes  after  exposure  to  dilute  concentrations,  degeneration  or 
necrosis  of  the  corneal  surface  may  be  demonstrated  by  the 
application  of  a  2  per  cent,  alkaline  aqueous  solution  of  fluorescein, 
the  injured  cells  retaining  a  greenish  fluorescent  coloration.  In 
more  severe  injuries  the  cornea  may  be  killed  throughout  its  entire 
thickness  at  the  vertex.  The  mildest  cases  show  a  slight  cloudi- 
ness; the  severe  cases  presen:  a  characteristic  porcelain  appearance 
of  bluish  white  opalescent  cloudiness,  often  with  a  more  opaque 
band  or  line  running  horizontally  across  the  cornea  just  below  its 
transverse  diameter.  The  injury  to  the  conjunctiva  is  shown  by 
the  development  of  a  more  or  less  severe  catarrhal,  seropurulent 
or  purulent  conjunctivitis  with  marked  edema  of  the  subcon- 
junctival tissues  leading  often  to  "ruffling"  of  the  lids,  entropion, 
ectropion  or  a  combination  of  these.  Even  the  lighter  cases  tend 
to  run  a  chronic  course  with  disturbances  and  reduction  of  vision. 
In  the  severe  cases  cicatrization  and  vascularization  of  the  cornea 
take  place  slowly  with  resulting  impairment  or  loss  of  vision. 
The  injured  eye  is  more  susceptible  to  infection;  and  in  infected 
cases  suppurative  panophthalmitis  may  develop  with  complete 
destruction  of  the  eyeball.  Recovered  cases  of  mild  mustard  gas 
conjunctivitis  often  show  an  increased  sensitivity  to  the  action  of 
light,  dust,  and  other  irritants,  including  mustard  gas  fumes. 

Respiratory  Tract. — Upon  the  mucosa  of  the  respiratory  tract 
mustard  gas  vapor  produces  a  local  injury  to  the  epithelium  as 
shown  by  the  development  of  a  catarrhal,  desquamative,  mem- 
branous, diphtheritic  or  purulent  inflammation  (rhinitis,  stoma- 
titis, pharyngitis,  laryngitis,  tracheitis  and  bronchitis),  these 
lesions  being  most  severe  in  the  nose,  back  of  tongue,  palate, 
pharynx  and  larynx,  decreasing  in  intensity  downwards.  Coryza, 
salivation,  dryness  of  mouth  and  throat,  aphonia  and  persistent 
cough  are  the  chief  symptoms,  with  physical  signs  of  laryngeal, 
tracheal  and  bronchial  involvement,  and  atelectasis,  emphysema 
and  edema  of  the  lungs.  As  a  result  of  secondary  infection  a 
purulent  bronchopneumonia  may  develop. 
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Gaslrointestinal  Tract. — Through  the  swallowing  of  air,  saliva 
or  secretions  from  the  upper  respiratory  tract  containing  mustard 
gas,  or  from  the  ingestion  of  contaminated  food  local  corrosive 
action  upon  the  alimentary  mucosa  may  be  produced,  varying 
from  a  catarrhal  inflammation  to  large  areas  of  eschar  formation 
with  resulting  gastric  ulcer,  perforation,  etc.  The  symptoma- 
tolog>'  of  the  mildest  lesions  is  covered  up  by  that  resulting  from 
the  more  severe  burns  elsewhere;  the  more  severe  ones  will  produce 
marked  symptoms  referable  to  the  stomach  and  intestines. 

2.  General  Action:  Susceptibility. — There  exists  a  racial  (whites 
more  susceptible  than  negroes)  and  an  individual  susceptibility 
to  the  action  of  dichlorethylsulphide,  particularly  in  the  case  of 
the  skin  and  probably  also  of  the  respiratory  tract.  The  indi- 
vidual susceptibility,  in  some  cases  at  least,  is  associated  with  the 
characteristic  stigmata  and  symptomatology  of  the  thymicolym- 
phatic  constitution.  Acquired  susceptibility  is  not  specific. 
Animals  show  also  generic  and  individual  differences  in  sensitivity 
to  mustard  gas. 

Systemic  Action. — There  is  no  evidence  of  any  systemic  poison- 
ing by  the  absorption  of  dichlorethylsulphide  from  the  skin,  eyes 
or  mucous  membranes  of  the  respiratory  or  gastrointestinal  tracts. 
There  is  no  metastatic  action  of  the  gas  from  the  site  of  local 
external  application. 

Shock. — In  all  severe  cases  of  mustard  gas  burns  of  skin,  eyes, 
or  mucous  membranes  there  is  usually  the  clinical  picture  of  severe 
shock,  in  the  form  of  intense  pallor,  depression  of  pulse  and 
temperature,  general  collapse,  nausea  and  vomiting.  The  mildest 
cases  show  no  systemic  reaction. 

Blood  and  Urine. — No  changes  are  observable  in  the  blood  or 
urine  of  mild  cases.  In  cases  with  large  infected  burns  of  skin 
or  respiratory  tract,  the  blood  presents  a  mild  secondary  anemia 
with  leucocytosis;  we  have  never  observed  Icucopenia;  the 
blood  urea  is  increased;  the  urine  is  diminished,  concentrated, 
and  contains  casts  and  albumin.  Under  forced  fluids  the  urinary 
symptoms  improve,  and  the  blood  urea  diminishes.  In  severe 
infected  cases  the  general  picture  may  be  that  of  a  severe  toxemia. 

Intravenous  and  Subcutaneous  Injection. — When  injected  intra- 
venously  or   subcutaneoubly   dichlorethylsulphide   is   an    active 
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poison,  causing  death  in  one  to  four  hours  intravenously  and  two 
hours  to  three  weeks  after  subcutaneous  injections  (for  rabbits 
intravenous  injections  of  .0075  c.c.  per  kilo  may  be  lethal  within 
four  hours),  according  to  size  of  dose,  individual  animal,  etc. 
When  death  takes  place  quickly,  the  symptoms  are  chiefly  those 
of  an  action  upon  the  central  nervous  system,  such  as  hyper- 
excitability,  rapid  respirations,  general  convulsions,  opisthotonos, 
gradual  failure  of  respiration  and  circulation,  coma  and  death. 
When  the  animal  lives  longer  after  small  intravenous  injections, 
or  after  subcutaneous  injection,  there  develops  a  characteristic 
symptomatology  of  salivation,  marked  diarrhea,  and  fall  of 
temperature,  with  marked  anorexia,  emaciation  and  depression. 
With  subcutaneous  injection  of  .015  to  .06  c.c,  death  usually 
takes  place  from  the  fourth  to  the  tenth  day. 
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RUDOLF  VIRCHOW— PATHOLOGIST^ 

By  Dr.  CARL  VERNON  WELLER 

UNIVERSITY  OF  MICHIGAN     . 

IN  his  delightful  autobiography,  the  elder  Gross-  writes  of  his  first 
European  visit  in  1868. 

There  were  three  professional  men  in  Berlin  whom,  as  their  names  had 
long  been  familiar  to  me  as  household  words,  I  was  most  anxious  to  see — 
Virchow,  Langenbeck  and  Graefe.  Accordingly,  early  in  the  morning  of 
the  second  day  after  our  arrival,  I  went  to  the  Allgemeines  Krankenhaus  in 
search  of  Virchow,  the  illustrious  pathologist  and  accomplished  statesman,  a 
professor  in  the  university  of  Berlin,  and  a  member  of  the  German  parliament. 
The  great  man,  upon  my  entrance,  was  in  the  midst  of  his  pupils,  engaged 
in  a  post-mortem  examination.  As  my  presence  attracted  some  attention, 
....  I  deemed  it  my  duty,  although  the  moment  was  not  the  most  op- 
portune, to  pass  my  card  to  the  professor,  at  the  same  time  apologizing  for 
the  intrusion.  He  at  once  saluted  me  with  a  gracious  bow,  and,  shaking  me 
cordially  by  the  hand,  introduced  me  to  his  pupils  and  expressed  his  gratifica- 
tion at  seeing  me.  After  a  few  minutes  spent  in  conversation,  he  resumed 
his  knife  and  completed  his  examination.  He  showed  me  his  laboratory,  his 
lecture-room,  and  many  of  his  more  interesting  pathological  specimens,  most 
of  them  prepared  by  his  own  hands.  His  collections  of  diseased  hearts  of 
children,  the  result  of  inherited  syphilis,  is  the  largest  in  the  world,  and,  as 
he  explained  specimen  after  specimen,  he  became  not  only  enthusiastic  but 
eloquent  ....  The  laboratory,  or  work-shop  as  it  may  be  termed,  of 
Professor  Virchow  is  a  model  in  its  way,  admirably  adapted  to  the  wants  of 
the  student  for  improvement  in  the  use  of  the  microscope  and  the  examina- 
tion of  morbid  specimens.  .  .  .  Microscopes  are  provided  in  great  num- 
bers, and,  in  fact,  every  facility  is  afforded  for  the  acquisition  of  knowledge. 
....  Such  a  room  wit);  tlie  necessary  appliances  ought  to  exist  in  every 
well-organized  medical  institution  in  the  United  States. 

Dr.  Gross  died  in  1884,  so  that  he  lived  to  see  but  the  slightest 
realization  of  this  wish,  which  has  now  reached  a  degree  of  fulfilment 
beyond  the  greatest  anticipation  either  of  Virchow  himself  or  of  his 
contemporaries. 

To  continue  Dr.  Gross's  personal  narrative— and  I  can  do  no  better 
in  order  to  give  an  intimate  acquaintance  with  him  whose  centennial 
we  celebrate: 

lA  paper  read  at  a  meeting  of  the  Research  Club,  University  of  Michigan, 
.April  20,  1921,  in  conmiemoration  of  the  centennials  of  Hermann  von 
Helmholtz  and  Rudolph  Virchow. 

2Autobiography  of  Samuel  D,  Gross.  G.  Barrie,  Philadelphia,  1887. 
Vol.  I,  p.  231-235. 
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Virchow  is  a  most  patient  and  laborious  investigator  and  yci  l)c  never 
sccins  to  be  in  a  burry.  His  dissections  [autopsies]^  seldom  occupy  fewer 
tban  two  and  a  balf  or  three  hours  each.  Kvery  organ  of  the  luuly  is 
thoroughly  explored.  For  years  past  his  habit  has  been  to  open,  every  Mon- 
day morning,  a  cadaver  in  the  presence  of  his  private  pupils  witli  a  view  of 
iiKtructing  them  in  the  art  of  conducting  autt>psies— iiolding  the  knife,  using 
the  saw.  and  taking  notes,  the  whole  being  supplemented  by  microscopic  in- 
si>cctions  of  the  more  important  diseased  structures.  In  these  dissections 
he  is,  if  possible,  more  patient  even  than  Rokitansky,  his  great  Viennese 
prototype. 

Virchow  is  a  thin,  sleniler  man,  about  tlie  medium  height,  with  a  line 
forehead,  although  the  head  is  not  large,  and  haiulsome  black  eyes,  con- 
cealed by  a  pair  of  glasses,  lie  is  deliberate  in  liis  movements,  a  good  talker, 
very  affable,  courteous  and  warm-hearted — in  a  word,  a  gentleman  of  the 
higher  type. 

The  evening  before  Dr.  Gross  left  IJerliii  ho  had  further  occasion 
lo  appreciate  Virchow's  splendid  courtesy.  While  he  was  the  guest  of 
honor  at  Virchow's  own  table,  together  with  von  Langenbeck,  von 
(iraefe,  the  oculist,  Donders,  Gurlt  and  others,  the  host  drew  from 
under  the  table  a  large  book,  which  proved  lo  be  the  second  edition  of 
Gross's  "Elements  of  I'athological  Anatomy,"  and,  rising,  took  his 
guest  by  the  hand  and  in  a  graceful  speech  referred  lo  the  text  as  one 
from  the  study  of  which  he  had  derived  much  u?criil  instruction  and 
one  which  he  always  consulted  with  much  profit. 

American  medicine  has  too  seldom  received  that  full  appreciation 
in  Berlin  and  Vienna  that  Virchow  was  always  willing  to  give.  In  re- 
views and  abstracted  articles  edited  by  him  one  is  struck  by  the  large 
number  of  English  and  American  references  included. 

Nearly  twenty  years  after  the  visit  of  Gross  to  Berlin,  we  find  Sir 
W  illiam  Osier  a  pilgrim  in  Virchow's  laboratory.  Perhaps  it  has  been 
llic  growing  breadth  of  vision  during  those  years,  but  not  unlikely  it 
is  the  wonderful  catholicity  of  interests,  possessed  by  the  great  visitor 
hini.M'lf  which  changes  the  character  of  the  pen  picture.  Part  of  his 
narrative  I  must  reproduce  even  llioiigh  it  reaches  I)eyori(|  llic  limits  of 
my  subject.     Osier'  writes: 

In  1884,  on  returning  to  Hcrlin  for  the  first  time  since  my  student  days, 
1  t'>c)k  with  me  four  choice  examples  of  skulls  of  British  Colmnbian  Indians, 
knowing  well  how  acceptable  lluy  would  be.  In  his  room  at  the  Patliological 
Institute,  surrounded  liy  crania  and  skeletons,  and  directing  bis  celebrated 
dtcttcr,  who  was  mending  Trojan  pottery,  I  found  the  professor  noting  the 
lirculiarities  of  a  set  of  bones  which  he  had  just  received  froui  Madeira. 
Not  the  warm  thanks,  nor  the  cheerful,  friendly  greeting  which  he  always 
haci  for  an  «jld  student,  pleased  me  half  so  much  as  the  prompt  ancl  decisive 
identification  of  the  .skull  which  I  bad. brought,  and  his  rapid  sketch  of  the 
cranial  characters  of  the  North  -American  Indian.     The  profound  expert,  not 

'Hracketecl  words  are  iuM-rted  by  the  author. 

♦Osier,  William.  Virchow,  the  man  and  the  student.  Johns  Hopkins 
I'nivcrsity  Circulars,  1891,  XI,  17-20. 
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the  dilettante  student  has  characterized  all  of  his  work  in  this  line  .  .  . 
As  an  illustration  of  his  capacity  for  varied  work,  1  recall  one  day  in  1884, 
in  which  he  gave  the  morning  demonstration  and  lecture  at  the  Pathological 
Institute,  addressed  the  Town  Council  at  great  length  on  the  extension  of 
the  canalization  scheme,  and  made  a  budget  speech  in  the  House,  both  of 
which  were  reported  at  great  length  in  papers  of  the  next  day. 

Rudolf  Virchow  graduated  in  medicine  from  the  Friedrich- 
Wilhelm  Institute  in  1843  with  the  dissertation  De  rheumale  praesertim 
corneae.  In  the  autumn  of  1844,  he  became  an  assistant  in  pathological 
♦anatomy  under  Froriep,  and  in  1846  he  was  appointed  prosector  in  the 
same  clinic.  He  became  a  lecturer  in  the  University  of  Berlin  in  1847. 
Possessing  vigorous  political  views,  which  would  be  considered  liberal 
even  today,  he  lost  his  university  connections  during  the  stormy  period 
of  1848  and  1849,  largely  through  the  publication  with  Leubuscher  of 
a  half-medical,  half -political  journal,  which  they  styled  Medicinische 
Reform.  From  1849  to  1856  he  occupied  the  chair  of  pathological 
anatomy  at  Wiirzburg,  where,  working  with  the  greatest  industry,  he 
raised  his  department  to  foremost  rank  and  pursued  investigations  upon 
which  much  of  his  later  work  was  based.  At  the  end  of  that  period, 
he  was  recalled  to  Berlin  as  professor  of  pathological  anatomy  and 
director  of  the  newly  established  pathological  institute  in  Berlin  Uni- 
versity, with  which  he  was  connected  until  his  death. 

To  understand  Virchow's  relation  to  pathology  and  to  medicine  is 
to  understand  something  of  the  stages  through  which  scientific  medicine 
has  passed  in  the  last  one  hundred  and  fifty  years.  We  are  now,  and 
have  been  for  some  fifty  years,  in  a  period  characterized  by  search 
for  the  etiological  factor  in  disease.  In  part,  the  bacteriologist  has 
been  in  the  ascendency  and  we  already  have  sufficient  perspective  to 
see  the  greatness  of  Pasteur  and  Koch.  Among  our  contemporaries 
there  may  be  those  equally  to  be  honored  by  another  generation.  More- 
over, there  are  those  who  would  have  us  believe  that  we  are  even  now 
passing  from  the  epoch  of  bacteriology  into  a  period  dominated  by 
biochemistery,  serology  and  immunology,  but  upon  this  transition,  if, 
indeed,  it  should  be  dignified  as  such,  light  is  still  to  be  shed. 

At  any  rate,  these  present-day  tendencies  will  serve  to  illustrate  the 
shifting  emphasis  in  medical  progress.  Does  it  mean  that  the  stage 
has  been  set  for  a  certain  scene,  or  that  a  brilliant  and  indefatigable 
worker,  inspiring  a  group  of  collaborators,  strides  off  into  the  un- 
known? As  we  read  current  medical  history,  the  advance  appears  to 
be  gradual  and  simultaneous  along  interdigitating  lines.  In  re- 
trospect, the  advance  assumes  the  topography  of  a  series  of  steps  rising 
from  plateau4ike  surfaces.  The  highest  step  of  the  nineteenth  century 
was  the  rise  of  microscopical  pathology  as  established  and  developed 
by  Rudolf  Virchow. 
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Cellular  pathology  ro>e  from  a  fouiulatioii  of  gro>s  pathology.  In 
the  later  ball  of  the  preceding  century  John  Hunter  had  developed  his 
wonderful  niu>euin  of  gross  preparations  of  both  normal  and  patholog- 
ical anatomy.  He  had  had  the  hardihood  to  apply  objective  experi- 
mental methods  to  the  investigation  of  pathological  problems.  Through 
the  experimental  production  of  arterial  anastomoses,  he  found  that  it 
was  possible  to  ligate  arteries  whose  flow  had  previously  been  con- 
>idereil  essential  to  the  life  of  a  part.  For  Hunter,  Virchow  had  the 
greatesi  admiratii)n,  and  it  has  been  said  that  for  a  long  time  Hunter's 
picture  alone  was  found  upon  the  walls  of  his  laboratory.  Fifty  years  • 
«.r  so  after  Hunter,  Hokitansky  in  Vienna  brought  the  period  of  gross 
pathology  to  its  gieatest  height.  The  first  autopsy  protocol  written  in 
\u<  own  hand  is  dated  October  2.'^  1(S27.  In  March,  1866,  he  achieved 
lii~  tliiitv  tlmii-amllli  po-t-inorlcin  examiiKitioii.  It  is  said  that  before 
lii'»  death  he  hail  access  to  lOO.OOO  protocols  of  autopsies  done  by  him- 
-eli  and  his  assistants.  With  this  enormous  material  he  brought  de- 
>criptive  gross  pathology  to  a  degree  of  i)erfectif(n  never  before 
realized. 

A-  will  be  noted  by  the  dates  just  given,  Hokitansky  was  well  es- 
tablish* d  in  his  field  of  gross  pathology  when  Virchow  read  his 
inaugural  dissertation.  In  fa(t,  Virchow  was  still  in  his  assistantship 
when  the  first  volume  of  Hokitansky's  Lehrbuch  der  potliologi^clien 
Analomie  appeared  in  1!11.").  With  the  microscope  at  his  disposal,  his 
independence  of  thought,  his  originality  in  attack,  and,  above,  all,  his 
ability  to  exalt  |)ure  objective  description  as  an  end  in  itself  made  it 
po-sibh  for  Rudolf  Virdiow  to  do  for  the  pathology  of  the  cell  what 
Hokitansky  had  done  for  the  pathology  of  the  organ  and  tissue. 

All  medicine  before  Virchow  had  been  burdened  with  mysticism, 
dogma  and  hypothesis.  Witness  the  pertinacity  with  which  the  humoral 
theory  survived  in  its  varying  forms,  even  to  the  extent  of  obscuring  the 
earlier  part  of  Hokitansky's  work.  All  this  Virchow  was  able  to  cast 
aside  and,  avoiding  dogma,  he  dcxelopcd  a  ineihod  rather  than  a  theory. 

To  those  who  would  le-^cii  the  imporlaru c  of  Virchow's  work  bv 
referen.  e  |o  I'.idi.il.  it  need  but  be  said  that  while  the  iaiter  did  resolve 
the  various  organs  and  tissues  of  the  body  into  twenty-one  simple,  and. 
as  he  supposed,  elemental  types,  this  analysis  was  done  on  the  basis  of 
naked-eye  observation  alone.  Bichat  did  not  use  the  microscope.  Like 
\  irchftw,  however,  he  placed  the  objective  detailing  of  facts  before 
speculation.  To  Sfhleiden  and  Schwann,  Virchow  gave  full  credit  for 
the  earlier  development  of  the  idea  of  the  animal  cell  as  interpreted 
in  terms  of  cellular  botany.  Yet,  it  must  be  remembered  that  to  a 
great  extent  Virchow  was  called  upon  to  formulate  for  himself  stand- 
ards of  normal  histology  as  well  as  to  describe  the  changes  produced 
in  the  cell  by  disease. 
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No  adequate  analysis  of  Virchow's  published  work  can  be  given 
here.  Its  volume  is  remarkable.  In  1901,  Schwalbe'  and  others  whose 
assistance  he  invited,  compiled  a  Virchow  bibliography  as  their  part 
in  the  celebration  of  the  eightieth  birthday  of  their  old  master.  In  the 
preface,  Schwalbe  himself  says  that  a  Virchow  bibliography  lays  bare 
not  alone  the  life-work  of.  a  man,  but  exposes  as  well  a  history  of 
medicine  and  anthropology  for  the  preceding  sixty  years.  Requiring 
118  pages,  with  an  average  of  about  eighteen  items  to  the  page,  this  list 
of  approximately  2,000  titles  bears  witness  to  the  industry,  breadth 'of 
interest  and  critical  scientific  discrimination  of  the  cellular  pathologist. 
From  all  of  this  material  I  can  refer  only  to  the  two  most  important 
books,  to  the  journals  developed  under  his  leadership  and  to  a  few  of 
the  most  important  articles. 

"Die  Cellularpathologie"  appeared  in  1858.  This  book,  presented 
in  the  form  of  twenty  lectures  illustrated  by  numerous  wood  cuts, 
placed  before  the  world  for  the  first  time  a  summation  of  the  author's 
views.  Here  was  demonstrated  that  the  principle  of  omnis  cellula  e 
cellula,  which  he  was  first  to  put  into  words,  applied  equally  to  patho- 
logical formations  and  to  normal  embryologic  development.  Trans- 
lated into  French  by  Picard  and  into  English  by  Frank  Chance. 
"Cellular  Pathology"  was  seized  upon  with  an  avidity  which  must  have 
surprised  even  its  author.  From  that  year  modern  pathology  is  to  be 
dated.  We  cannot  appreciate  the  effect  upon  Medicine  of  this  new 
point  of  view.  Before,  all  morbid  products,  tumors,  cancers,  purulent 
collections,  tubercles,  gummas  had  been  explained  as  arising  in,  or 
from,  a  hypothetical  primitive  blastema,  itself  exudative  in  nature. 
Now  these  were  shown  to  be  composed  of  living  body  cells,  differing 
in  various  ways  from  the  normal,  exhibiting  alterations  both  in  form 
and  function.  With  histological  technique  in  its  infancy,  much  was  in- 
complete and  misinterpretations  were  bound  to  occur,  even  as  they 
do  to-day. 

Let  me  illustrate  the  accuracy  of  observation  shown  in  the 
"Cellular  Pathology"  by  quotations  dealing  with  the  subject  of 
argyria,  the  deposit  of  silver  pigment  in  the  tissues.  Every  student  of 
pathology  now  knows  that  argyriasis  shows  a  selective  affinity  for  the 
fibrillae  of  connective  tissue.  Silver  is  not  deposited  in  epithelial 
structures,  although  it  usually  gains  entrance  to  the  body  by  passing 
through  an  epithelium.     Note  how  clearly  Virchow  states  these  facts. 

Wc  know  that  when  any  one  takes  salts  of  silver,  they  penetrate  into  the 
different  tissues  of  his  hody.  ...  A  patient  who  had  .  .  .  received 
a  solution  of  nitrate  of  silver  as  a  lotion  [for  the  eyes],  very  conscientiously 
employed  the  remedy     .     .     .      ;     the  result  of  which  was  that  his  conjunctiva 

sSchwalhe,  J.  Virchow-Bibliographie,  1843-1901.  G.  Rcimer.  Berlin. 
1901.     Pp.  183. 
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assumed  an  intensely  brown,  nearly  black  appearance.  The  examination  of 
a  piece  cut  out  of  it  showed  that  silver  had  been  taken  up  into  tiie  parenchyma, 
and  indeed  in  such  a  manner  that  the  whole  of  the  connective  tissue  had  a 
slightly  yellowish  brown  hue  upon  the  surface,  whilst  in  the  deeper  parts  the 
dept^sition  had  taken  place  only  in  the  fine  elastic  fibers  of  the  connective  tis- 
sue, the  intervening  parts,  the  proper  basis-substance,  being  perfectly  free. 
But  deposits  of  an  entirely  similar  nature  take  place  also  in  more  remote 
organs.  Our  collection  contains  a  very  rare  preparation  from  tlie  kidneys  of 
a  person  who  on  account  of  epilepsy  had  taken  nitrate  of  silver  internally. 
In  it  may  l)e  seen  the  Malpi.yliian  bodies,  in  which  tlie  real  secretion  takes 
place,  with  a  blackish  i>lue  cohering  of  the  whole  of  the  membrane  of  the 
coil  of  the  vessels,  limited  to  this  part  of  the  cortex,  and  appearing  again,  in 
a  similar,  though  less  marked  form,  only  in  the  intertul)ular  stroma  of  the 

medullary  substance Tlic  salts  of  silver  do  not  deposit  tliemselves 

in  the  lungs  [when  pnsont  in  the  circulating  lilood],  but  pass  througli  them 
to  be  precipitated  only  wluii  they  nacli  the  kidneys  or  tlie  skin. 

Taking  second  place  in  importance  among  the  largrr  works  of 
\irchow,  is  the  three  volume  treatise  on  tumors,  "Die  Krankhaften 
Geschwiilste."  This  was  completed  in  the  years  1863-1867.  In  it 
\  irchow  develops  a  systematic  classification  of  neoplasms  based  largely 
upon  their  microscopical  characteristics.  Here  the  influence  of  his 
teacher,  Johannes  Miiller,  is  evident.  The  terminology  used  hy  Virchow 
in  thi>  work  still  survives  to  a  large  degree. 

Of  the  great  array  of  lesser  works,  I  can  mention  hut  a  few  groups. 
In  the  late  forties  Virchow,  published  a  series  of  epoch-making  papers 
on  disturbances  of  the  circulation.  Here  for  the  first  time  phlebitis, 
thrombosis,  metastasis  and  embolism  were  clearly  set  forth.  In  fact, 
the  term  Embolia,  or  as  we  now  say,  embolism,  was  introduced  by 
\  ir<  how  himself.  Osier  relates  that  in  1811^,  at  the  height  of  Virchow's 
political  activity,  he  performed  an  autopsy  upon  a  patient,  said  by 
.^rhiiniein  to  have  died  from  cerebral  hemorrhage.  Virchow  found  no 
lu'tnorrhage,  but  succeeded  in  demonstrating  an  embolus  blocking  an 
important  cerebral  artery.  Schiinlein,  who  was  present  to  see  the  out- 
come of  his  diagnosis,  turned  to  Virchow  and  in  a  half-joking,  half- 
\exed  manner,  said  Sie  sehen  auch  iihcrall  Barricaden.  Other  im- 
portant monographs,  papers  and  groups  of  papers  were  those  dealing 
with  calcium  metastasis,  pathological  pigmentation,  amyloid,  leukaemia, 
1  hlorosiii.  phosphorus  poisoning,  syphilis,  trichinosis,  rickets,  cretinism, 
encpjjhalitis  and  j-eplic  ulcer.     The  list  might  be  much  extended. 

In  181-7,  Virchow  with  Reinhardt  founded  the  Arrhiv  fiir  pnlholo^ls- 
(he  Anatomie  und  F^hysialof^ie  and  fiir  klinische  Medirin.  This  journal 
has  been  continued  since  that  time,  and  constitutes  the  most  important 
collection  of  original  contributions  to  s<ientific  medicine.  After  Rein- 
hardt's  death  in  1852,  Virchow  carried  the  editorship  alone  for  many 
years,  so  that  even  now  one  finds  as  many  citations  to  this  journal  by 
the  phrase  "Virchow  Archiv"  as  by  its  proper  title.    From  1831  to  1893 
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he  was  the  joint  editor,  and  from  1893  to  1901  the  sole  editor,  of 
Canstatt's  J ahresbericht  iiber  die  Leistungen  und  F orUchrilte  in  der 
gesammten  Medicin.  From  1850  to  1862,  Virchow  shared  with 
Kolliker,  Scherer  and  Scanzoni  the  editorship  of  the  Verhandlungen  der 
physikalisch-medicinischen  Gesellschaft  in   Wiirzburg. 

A  list  of  Virchow's  pupils  would  include  most  of  the  makers  of 
medicine  of  the  last  fifty  years.  Scattered  throughout  the  civilized 
world,  they  have  from  time  to  time  brought  together  in  Festschriften 
and  memorial  celebrations  lists  of  names  and  collections  of  original 
contributions  of  which  their  old  master  may  well  have  been  proud. 
The  Festschrift  for  his  seventy-first  birthday  contributed  by  his  former, 
and  then  acting,  assistants  in  the  Berlin  Pathological  Institute  includes 
in  its  table  of  contents  the  names  of  v.  Rechlinghausen,  Klebs, 
Salkowski,  Orth,  Grawitz  and  Langerhans,  among  others,  all  of  whom 
have  had  a  great  influence  on  the  development  of  pathology  and  modern 
medicine.  American  medicine  owes  much  to  those  who  were  under 
Virchow's  tutelage  in  the  last  three  decades  of  the  nineteenth  century. 

Virchow  was  wrong.  The  cell  is  not  the  ultimate  unit  of  life,  but 
the  methods  of  cellular  pathology  have  grown  no  less  important  since 
he  gave  his  great  work  to  the  world.  The  cell  with  its  miscroscopically 
demonstrable  content  is  still  the  morphological  unit  of  life.  Disease 
processes  are  still  interpreted  in  the  light  of  the  cellular  changes. 

To  Virchow  we  owe  our  conception  of  disease.  Disease  is  not  an 
entity,  entering  the  body  from  without.  Disease  is  life,  life  which 
deviates  from  the  normal.  The  casual  factor  may  reside  within  or 
may  come  from  without  in  the  form  of  trauma,  infection,  intoxication, 
or  what  not,  but  the  cause  is  not  the  disease.  The  disease  is  the 
abnormal  life  of  the  body  cells.  The  methods  of  modern  medicine  are 
therefore  broadly  biologic,  and  along  this  road  of  promise  Rudolf 
Virchow  pointed  the  way. 


MEDICAL  BIBLIOGRAPHY  AND  THE 
PERPETUATION  OF  ERROR 

To   the   Editor:— Tht   extent   to  which   a    scientific   article 
should  give  bibliographic  evidence  of  research  in  the  litera- 
ture on  the  part  of  its  writer  cannot  be  determined  by  rule. 
The  character  of  the  subject,  the  degree  of  familiarity  with  it 
possessed  by  the   intended   readers,  the  method   of  approach 
by  other  authors,  and  a  dozen  other  factors  will   decide  for 
the  writer  whether  he  should  attempt  a  complete  analysis  of 
the  literature  of  his  subject,  include  a  comprehensive  anno- 
tated   bibliography,    append    a    complete    author-subject    list, 
content   himself  with   citations   of   authorities,   broadly    sum- 
marize the  literature  without  citations,  or  perchance   ignore 
his  predecessors  entirely.     In  its   proper  setting,  any  one  of 
these  courses  might  be  found  satisfactory  and  sufficient;  but 
the  more  limited  the  topic,  the  more  precise  its  application, 
the   more  necessary   does   it  become   for  the   author  to   give 
evidence  of  familiarity  with  the  literature  of  the  subject  con- 
cerning which  he  writes.     He  can  best  do  this  by  such  bib- 
liographic apparatus  as  may  be  found  necessary,  for,  to  those 
expert    in    his    own    line,    his    thesis    may    exhibit    abundant 
internal  evidence  of  the   possession  of   such   familiarity   and 
yet   be   judged    inadequate    and    superficial    through    lack    of 
external   evidence  when   read  by  the   inexpert.     Thus    it  has 
come  about  that  a  criterion  invariably  applied  to  the  written 
presentation    of    the    results    of    a    scientific    investigation    is 
whether  or  not  it  is  accompanied  by  an  adequate  bibliography. 
One  need  not  dip  very  far  into  current  medical  literature  to 
discover  why  a  real  necessity  for  the  application  of  this  test 

exists.  ,       J    u 

As  one  corollary  to  this  condition  has  been  developed  the 
use  of  coarse,  bulky,  undigested  and  unassimilated  bibliog- 
raphy to  give  volume  and  dignity  of  appearance  to  an 
article  altogether  unworthy  of  such  an  appendage.  If  a  bib- 
liography is  a  good  thing,  insuring  a  hearing  by  a  respectable 
audience,  let  us  have  a  bibliography  and  that  a  long  one. 

It  is  a  second  corollary,  however,  which  prompts  the  writ- 
ing of  this  note.  The  author  of  a  scientific  communication, 
altogether  sufficiently  familiar  with  the  literature  of  his  sub- 
iect,  knowing  that  it  has  been  abstracted  from  various  angles 
by  twenty  or  a  hundred  others  before  him,  still  feels  that  his 


paper  must  give  external  evidence  of  his  familiarity.  So  he 
appends  his  bibliography  and  cites  his  authorities.  But  he 
avails  himself  of  the  alistracts  and  bililiographies  of  one  or 
more  of  his  predecessors  and  does  not  go  to  the  original 
sources.  He  may  not  realize  that  some  of  his  forel)ears  have 
done  likewise,  and  hence  the  perpetuations  of  error,  misquo- 
tations, false  translations  and,  above  all.  incorrect  references, 
passed  along  from  one  to  anotlicr,  unchallenged  and  uncor- 
rected. 

If  an  example  is  needed  (let  us  hasten  to  state  that  in 
quoting  one  no  personal  application  is  intended,  and  apologies 
are  tendered),  the  adventure  in  I)ibliographic  research  here 
narrated  may  serve. 

In  an  article  on  "Primary  Tuberculosis  of  the  Faucial 
Tonsils  in  Children"  (Journal  of  Pathology  and  Bacteriology 
21:248-266.  1916-1917)  Mitchell  writes: 

Orth  (1879''*)  seems  to  have  been  the  first  to  have  recorded  a  case  of 
primary  aflfcction  of  the  tonsil.  He  found  tubcrcuh)sis  of  the  tonsils  in 
children  who  had  died  of  diphtheria,  the  lungs  being  free  from  tuber- 
culosis. 

The  reference  (30)  cited  ^s  (Jrth.  l'ircliozi.'s  .Irchiv,  Berlin, 
1879,  Bd.  LXXVI,  s.  222.  This  is  found  to  be  Orth's  impor- 
tant paper  on  the  experimental  study  of  ingestion  tubercu- 
losis. Page  222,  which  is  the  sixth  page  of  the  article,  details 
the  results  as  ol)served  in  Dog  17.  in  which  tulierculous 
lesions  of  the  tonsils  and  base  of  the  tongue  were  noted. 
Thet-e  is  no  record  on  this,  or  the  preceding  or  following 
pages,  of  the  observation  of  primary  tonsillar  tuberculosis  in 
children  dying  of  diphtheria. 

Mitchell  had  access  to  an  article  l)y  Carmichael  {Proceed- 
ings of  the  Royal  Society  of  Medicine  [Section  for  Diseases 
of  Children]  3,  pt.  1,  pp.  27-36,  1910),  for  the  reference  is 
found  in  his  bibliography.     In  this  article  Carmichael  writes: 

Orth  seems  to  have  been  the  first  to  have  recorded  a  case  of  primary 
affection   of  the  tonsil. 

Carmichael's  reference,  as  well  as  the  diction,  is  identical 
with  that  just  quoted  from  Mitchell,  and.  as  we  have  just 
seen,  refers  the  reader  only  to  experimentally  produced  lesions 
in  dogs. 

Mitchell  also  refers  to  an  article  by  Bandelier  (Beitriige 
cur  Klinik  der  Tuberculose  6:1-44,  1906).  On  the  eleventh 
page  of  this  article,  Bandelier  thus  refers  to  tlie  work  of 
Orth: 

(Translation)  Orth,  who  was  the  first  to  observe  primary  tonsillar 
tuberculosis  in  children  dying  of  diphtheria,  and  otherwise  tuberculosis- 
free,  was  able  to  produce  cervical  node  tuberculosis  in  puppies  by  feed- 
ing tuberculous  material,  in  one  instance  with  a  macroscopicaily  demoii- 
atrable    primary    tonsillar    tuberculosis. 


In  his  bibliography,  Bandelier  gives  the  same  reference  as 
Mitchell  and  Carmichael,  but  without  mentioning  the  page 
pertaining  to  Dog  17,  to  the  article  by  Orth  in  •  Virchows 
Archiv  fiir  pathologische  Anatomic,  which,  as  we  have  just 
seen,  is  a  proper  citation  only  for  the  second  part  of  his 
abstract.  As  a  reference,  it  is  but  a  half  truth  at  the  best. 
The  whole  truth  must  be  sought  a  step  farther  back. 

Mitchell  and  Bandelier  both  refer  to  a  bulky  article  by 
Friedmann  (of  serum  therapy  fame)  which  is  found  in  the 
Beitrdge  sur  pathologischcn  Aimtomie  28:66-135,  1900.  Here 
we  find  a  possible  source  of  the  faulty  references  of  Mitchell, 
Carmichael  and  Bandelier. 

(Translation)  Orthi' "  found  tuberculosis  of  the  cervical  nodes  in 
seven  out  of  nine  jjuppies  fed  tuberculous  material;  in  part  of  the 
animals  specific  ulcers  of  the  mouth  were  met,  and  once  tuberculous 
lesions  of  the  tonsils.  Further,  the  same  author  has  found  tubercles, 
without  pulmonary  tuberculosis,  in  the  tonsils  of  children  dying  of 
diphtheria. 

The  two  references  given  are  true  and  complete.  The  thir- 
teenth is  to  the  article  in  Virchows  Archiv  and  the  fourteenth 
to  Orth's  "Lehrbuch  der  speciellen  pathologischcn  Anatomic," 
on  page  663  of  which  (1887  edition)  the  observation  of  pri- 
mary tuberculosis  in  children  dying  of  diphtheria  is  noted. 
■This  is  the  probable  source,  and  the  sequence  given  above,  a 
possible  pedigree,  for  Mitchell's  false  reference.  Whether 
other  generations  were  present  in  the  chain  and  to  what 
extent  collateral  inheritance  took  place  has  not  Ijcen  inves- 
tigated. 

Friedmann's  method  of  giving  double  references  without 
specifying  the  application  of  each  was  awkward,  but  would 
have  caused  no  trouble  had  those  desiring  to  present  an 
abstracted  bibliography  of  tonsillar  tuberculosis  consulted  the 
original  sources.  Medical  literature  is  strewn  with  biblio- 
graphic items  similarly  unverified,  giving  the  impression  of 
abundant  and  accurate  library  research  on  superficial  exam- 
ination, but  proving  very  disappointing  when  their  verification 
is  attempted.     The  moral  is  obvious. 

Carl  Vernon  Weller,  M.D.,  Ann  Arbor,  Mich. 

Assistant   Professor  of   Pathology,  University 
of  Michigan   Medical   School. 
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